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Press and Die Work on Bicycles. 

In few others of the industrial arts has 
there been such progress in recent years 
as in the art of working sheet metals into 
commercial product. In the beginnings 
of this art the operations of cutting off, 
blank cutting and forming were exceed- 
ingly simple. But the requirements of 
metal workers have had the effect of 
focusing the efforts of many minds on 
the adaptation of the original and primi- 
tive methods used in such work to the 
special needs of various lines of manufac- 
ture. A vast number of articles are now 
made of sheet metal which but a few 
years ago were produced, or would have 
been produced, by casting, forging, or in 
the lathe, boring mill or at the bench. The 
demand for cheaper goods and the great 
desirability of uniformity of product and 


Fig. J. Blanking Die for Sprocket Wheel 


Fig. 2. Blar xing Die for Rear Fork End 


interchangeability of parts have had much 
to do with the development of these meth- 
ods. Forming operations, especially, 
have become in many classes of work very 
complex, and the art of drawing sheet 
metals has come to a high state of perfec- 
tion and usefulness. Automatic machines 
and auxiliary devices, for feeding sheets 
snd strips of metal into presses, and for 
her purposes having in view rapidity 
sd economy of production, have been in- 
vented and brought into the service. 
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It is not surprising, then, that in so 
highly developed a branch of manufac- 
ture as the production of bicycles, the stu- 
dent of sheet metal tools and machinery 
should find a field in which to develop 
valuable ideas. Some of the parts of a 
bicycle—such, for instance, as the side 
piece or pieces of the pedal—would nat- 
urally and as a matter of course be made 
of sheet metal. Other parts which until 
recently have been made almost exclu- 
sively by drop forging and machine fin- 


Fig. 3. PRESS FOR BLANKING OPERATIONS. 


ishing, are now made very extensively 
hy press and die operations out of sheet 
steel. Such are the crank hanger, upper 
and lower head lugs, seat-post lug, han- 
dle-bar tees, fork crown, head binder, etc. 
Those who advocate making these parts 
of sheet metal claim that they are equally 
as strong and serviceable as drop forg- 
ings, finish even more uniformly, and 
have great advantage on the score of 
economy. 

A visit to the factory of the E. W. Bliss 
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Company, in Brooklyn, N. Y., enabled 
the writer to see a large number of tools 
for sheet-metal frame connections and 
other parts in several stages of comple- 
tion. Full details of the various opera- 
tions involved it would be impossible to 
give, mainly on account of their great 
number and variety, but the general prin- 
ciples may, however, be briefly outlined, 

The press operations involved in bicy- 
cle work are cutting, drawing and ‘form= 
ing. The cutting of the blank which by, 


Fig. 4. PRESS FOR BLANKING. 


subsequent operations is to be drawn or 
formed into shape, is usually a separate 
operation. As such it is, of course, sim- 
ple, requiring a punch and die for the 
punching, and a press of suitable strength 
and proper dimensions for operating the 
tools. 

Double dies are used for blanking cer- 
tain parts. The principle of these is 
shown in Figs. 1 and 2, which show the 
manner of making dies for rear sprocket 
and rear fork end. The punch, of course, 
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corresponds, and the die is provided with 
a Stripper. For the sprocket wheel the 
work is fed from right to left, and the 
center hole is cut out first, and as the 
strip is set to gage a second time the pe- 
rimeter is cut, while the same stroke of 
the press punches another hole. In this 


Fig. 5. Dies for “U-ing” 


way one complete blank is formed by 
each stroke of the press except the first 
and last on the strip. The tools are made 
in this way for the reason that when the 
cutting edges have less than a certain 
space between them the work is distorted 
and’ the tools are not durable. Most 
blanking operations may be done in or- 
dinary cutting and punching presses of 
the type shown in Figs. 3 and 4. For 
such heavy work as punching the sprocket 
blank, however, a powerful geared press 
is‘required. 

Many of the forming operations on the 
lighter work are done in moderate-size 
presses of the type shown in Fig. 3. For 
others, presses having longer stroke and 
greater power are required, while regular 
drawing presses are necessary where 
drawing operations are involved. 

One of the simplest forming operations 


Fig. 6. Dies for “U-ing” 


is that of “U-ing” up the strip which 
forms the sides of a rat-trap pedal. These 
strips usually have quite a number of per- 
forations, which make necessary a blank- 
ing and a perforating operation. The 
method of forming is shown by Fig. 5. 
It requires a press with quite a long 
stroke, in order to push the strip to the 
bottom of the die. Fig. 6 shows an in- 
version of this operation, which may be 
done in a press of shorter stroke, but re- 
quires sufficient space between the bed 
and crosshead of the press to accommo- 
‘date a “horn bolster.” A regular horn 
press, having single upright column and 
no bed, but with horn screwed directly 
into the frame, is convenient for this oper- 
ation. 

"Two different methods are employed in 
making such parts as the head lugs, seat- 
post lug and handle-bar tee. The first 
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method is indicated by Fig. 7, in which 
the tube A is seamless, being formed from 
the flat by drawing and reducing opera- 
tions, while B has a seam. The drawn 
tube A has, of course, a bottom, which is 
cut out in a separate operation. 

To produce a head lug, handle-bar tee, 
seat lug, or similar connection, with one 
of the tubes seamless, the first operation 
or operations (as the case may be) are doné 
in drawing presses. Two types of these 
presses used for bicycle work are shown 
in Figs. 8 and 9. In the press shown in 
Fig. 8, the blank holder is actuated by 
cams, while in the other its motion is 
imparted through a system of links and 
toggles. 

Fig. 10 shows the first operation to pro- 
duce the head lug shown in Fig. 7; being 
done with drawing tools in either the cam 
or toggle drawing press. The exact 


number of operations and steps by which 
a certain result is attained in drawing, re- 
ducing and forming, is among the fruits 
of experiment and must be determined 
often in that way. Considerable time is 
often spent in this experimenting before 
the most perfect results are reached, and 
it often requires much time and patience 
to find the blank with which to start to 
form a particular part. 


Fig. 8. CAM DRAWING PRESS USED ON 
BICYCLE WORK. 
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What Fig. 10 at length comes to by 
successive operations is shown in Fig. 
11. After a final closing operation i 
such a die as is suggested by Fig. 12, 
is ready for brazing. 

By the other method of making thes- 
parts, no drawing operations are usec 
The blanks are cut, stamped, and then 
the tubes are closed on arbors, there b-- 
ing a seam in both of the tubes. The too's 
for this work are much cheaper than those 
required for the method by drawing and 
reducing, and fewer operations are neces- 
sary. But there is the disadvantage of 
considerably more brazing. 

Fig. 13 shows part of a two-piece fork 
crown, which is made by cutting and 
forming operations, the lugs not being 
long enough to require drawing. 

Fig. 14 shows a one-piece fork crown, 
which involves cutting, drawing and re- 
ducing. 

In the crank hanger the seam is some- 
times through the top lug and sometimes 
on the side opposite to it. Fig. 15 shows 
a Bliss No. 74% straight-sided press with 
the tools for one of the operations on a 
crank hanger. 

A special branch of press and die work 
in the production of the complete bicycle 
is making side links for chains. For this 
work automatic feeds are used. Fig. 16 
shows a double-roll feed. The left-hand 
rolls carry the strip into the dies. 
Double dies are used, the first of which 
punches the holes and the second cuts 
the perimeter. An attachment on the 
slide releases the pressure of the rolls on 
the stock at every stroke, so that, if the 
work does not come over the second die 


Fig. 9. TOGGILE DRAWING PRESS 
ON BICYCLE WORK. 
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with absolute accuracy, it may be centered 
by a pilot pin, with which the cutting die 
is provided. The rolls at the right carry 
off the scrap. Single-roll feeds are also 
used, which operate similarly, but are not 
provided with the scrap rolls. The double 
and single roll feeds are used in connec- 
tion with presses of the types shown in 
Figs. 3 and 4. 

After the links have been punched they 


Fig. 10. First Operation for Fig. 7 


are sometimes submitted to the action of 
dies which burnish their edges by push- 
ing them through a highly polished die 
slightly smaller than the link. They are 


Fig. 11. Fig. 12. 
Made from Fig. {0 Forming Dies for Fig. 7 


fed into the die by means of a tube feed, 
shown in Fig. 17. This feed is used in the 
same class of presses as the roll feeds. 
It is sometimes made interchangeable 
with the single-roll feed. 


Fig. 15. PRESS WITH TOOLS FOR ONE 
OPERATION ON A CRANK HANGER. 
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Presses and dies are used for considera- 
ble work in connection with the manufac- 
ture of bicycles, aside from sheet metal 
work. Drop forgings are always used for 
the cranks, generally for sprockets, and 
by many of the leading and most con- 
servative makers for all frame connec- 
tions. For these, heavy drop presses are 
used. The latest model of Stiles forging 
drop, made by the Bliss Company, was 
illustrated in the “American Machinist” of 
May 7th last. For trimming drop forg- 
ings, presses of the type shown in Fig. 15, 
with or without gearing, as the nature of 
the work demands, are used. 

Fig. 18 shows a Bliss No. 39 press, used 
for saddle-forming at the Mesinger fac- 
tory in New York. This press will ac- 
commodate dies varying greatly in thick- 
ness, as the bed is adjustable. The Mes- 
inger saddle is made of very soft leather, 
underlaid with felt. For sole leather sad- 
dles a special form of cain drawing press 
is used, in which the dies have a long 
“dwell” on the work and are arranged 
to be heated by steam or gas. — 

Fig. 10 shows an attachment for taper- 
ing tubes. The tube is clamped in a de- 
vice which imparts to it a rotary motion, 
and at the same time a longitudinal ad- 
vance, thus pushing it into the tapering 
dies in a manner which insures very per- 
fect work. The attachment is easily re- 
moved, making the press awailable for 
other work. 

For handle-bar bending, a press with 
long stroke and adjustable bed, similar in 


Fig. 16. DOUBLE ROLL FEEDING 
ATTACHMENT. 
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general form to that shown in Fig. 18, 
but heavier, is used. The work is usually 
done in cast-iron dies, the number of 
operations required depending upon the 
curve of the handle bar. To prevent the 
tubing from smashing at the points where 
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Fig. 13. Formed Fork Crown 
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Fig. 14. Drawn Fork Crown 


it bends, various devices are used, such as 
filling with sand, melted resin, steel balls, 
or inserting a coiled steel spring. 
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Government in Russia. 


How things are sometimes done in 
other countries is shown by some trans- 
lated extracts from the “Frankfurter Zei- 
tung,” which we find in the “Literary Di- 
gest”: 

“Mr. Witte, the Russian Minister of 
Finance, after due deliberation, came to 
the conclusion that the late St. Petersburg 
strikes were due to the rapacity of the 
manufacturers, and that therefore the 
workmen had cause to be dissatisfied. Mr. 
Witte summoned a large number of the 


Fig. 17. ATTACHMENT FOR REPUNCH- 
ING LINKS. 
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St. Petersburg manufacturers to inform 
them that the government did not con- 
sider them guiltless. Many of the gentle- 
men called to appear had been directly 
concerned in the late strike. The minister 
saluted them rather coldly, and said: 
“Tt is impossible for you to imagine an 
administration that takes a greater interest 
in the welfare of industrial enterprise than 
the present ministry. Our industries are 
at present protected to such an extent that 
you need not even fear foreign competi- 
tion. But, gentlemen, you are mistaken if 
you fancy that protection has been intro- 
duced on your account alone. It is not 
our purpose to assist you in piling up 
profits; the government is largely con- 
cerned with the condition of the laboring 
classes. Unfortunately, you do not seem 
to grasp this, else the late strike would not 


Fig. 18 FORMING SADDLES 


have occurred. To prove the truth of my 
assertion, it is only necessary to point out 
that those establishments whose owners 
regulated the relation between employer 
and workman in a more fitting and 
humane manner were not affected by the 
strike at all. Unfortunately, the majority 
of you who are here present do not belong 
among those whose conduct deserves 
praise.’ 

“One of the manufacturers began a 
speech in defense of his own attitude and 
that of his fellows. The minister listened 
for a short time; then he interrupted the 
speaker with the following remarks: 

“What you want to tell me is nothing 
new. I have long since learned all these 
excuses by heart. But I have not sum- 
moned you to hear what you have to say. 
I do not intend to be taught by you. I 
wanted to let you know what my opinion is 
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concerning this question. Good morn- 
ing!’ 

“With this the minister bowed rather 
stiffly and the audience was at an end.” 
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A good many years ago an American 
engineer, under the soubriquet or as- 
sumed name of “Chordal,” wrote a series 
of articles for the “American Machinist” 
in narrative form. They contained, be- 
side the exposition of old ideas, a good 
many bright ones, and they were univer- 
sally read, copied and eventually pub- 
lished in book form. Since “Chor- 
dal’s” day there have been many imitators 
of his style and methods of imparting in- 
struction; so many that it is hardly pos- 
sible now to take up a technical paper 
which has not an article in it written in 


Fig. 19. TUBE-TAPERING ATTACHMENT. 


“Chordalese.” The shop slang is pro- 
fuse enough, and the characters, some- 
times “the old man,” sometimes “Jim” 
and “Mike,” flourish and abound, but the 
instruction or the ideas conveyed are con- 
spicuous by their absence.—“Engineer,” 
New York. 
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Broken shafts seem to be epidemic with 
the Atlantic liners just now, which, of 
course, means work for the doctors. 
Within a short time the “Paris,” the 
“Fuerst Bismarck” and the “Anchoria,” 
each of a different line, have reached port 
disabled in this way. The “New York” 
also has lately received a new shaft, being 
held over at Southampton two or three 
days beyond her sailing time for the pur- 
pose. This was only a precautionary mat- 
ter, we believe, however. 
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Some Features of a Modern Shop— 

Casting Storage, Stock Room, 

Points About Scraping. 

Anyone who has read “Chordal,” as all 
good machinists should, readily recog- 
nizes in Cincinnati some of the shops he 
speaks of, that, owing to the high land 
values and high taxes, have “moved up- 
ward instead of moving outward.” You 
find here some of the “very heavy planers 
running onthe high stories of a high shop,” 
only you must make allowance for the fact 
that what was called a heavy planer in 
the later seventies appears rather a light 
planer now, and the heavier ones of to- 
day are perforce placed nearer the ground. 
Perhaps it was one of these shops that 
Chordal says he once worked in, and 
which had a lot of floors and “open hatch- 
ways through the center of the building; 
no elevator, mind you, but simply a lot 
of holes and a hoisting rope!” Chordal 
worked on the engine floor on the lowest 
story, nearly under the hatchway, and 
“never a day passed but something came 
tumbling down into the space supposed 
to be reserved for his operations. To- 
day it would be a monkey wrench, to- 
morrow an oil can, or a dinner bucket, 
or a lathe chuck, or a portable engine 
cylinder, or an apprentice, or most any- 
thing.” 

I don’t remember that the high and 
narrow shop in which I first saw the Cin- 
cinnati milling machines being made had 
the open hatchways, but it certainly 
seemed to possess all the other disadvan- 
tages so vividly pictured by Chordal; and 
the fact that the superintendent, Mr. 
Holtz, and Mr. Geyer, were able to so 
manage things there as to make a reputa- 
tion and money enough to build the better 
shop they are now in, would make you 
expect that the new shop would be in 
some respects noteworthy. It is so, and 
I am able to present a few photographs 
that will assist in giving an idea of what 
the place is like. 

Some features of it have been previously 
referred to in the “American Machin- 
ist,” but there are others that possess 
some interest, especially since the recent 
enlargement. 

Though they went quite a long way 
from the crowded locality in which the 
old shop stood, they still remain within 
the city limits, and did not go out far 
enough to reach land values justifying, 
in their estimation, a single-floored shop. 
It has two floors, and I give in Figs. 1 
and 2 views of departments on the lower 
floor, that are characteristic of the order, 
neatness and system that pervade the en- 
tire establishment. 


CASTING STORAGE, 


We have all heard of the shops built 
by the man whose foundry could produce 
castings, and whose machine shop could 
work them up, but “in the interim be- 
tween operations there was no place 
where those castings might rightfully lay 
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their heads.” So they were everywhere 
and nowhere, and mainly “cluttered” up 
the machine shop, and it was usually 
easier and cheaper to order a new casting 
from the foundry than to find one ready 


Fig. 1. CASTING STORAGE. 


made among the lathes and drill presses, 
or the partially completed machines, on 
the erecting floor. 

A glance at Fig. 1 will show that cast- 
ings delivered at this shop not only have 
a place where they can rightfully lay their 
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heads, but that each individual casting has 
a certain specified and designated locality 
assigned to it. If it is a large casting, a 
certain floor space is reserved for it, and 
this space is designated by symbols painted 
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on little sign-boards attached to the upper 
floor timbers, and high enough so that all 
of them can be seen and read from any po- 
sition in the room. Under these guide- 
boards will be found on the floor the 
heavier castings for the machine indicated, 
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and in the contiguous wall bins the smaller 
castings for the same machine. 

The door at the right leads into the office, 
and the only irregularity to be seen in the 
picture results apparently from the fact 


Fig. 2. STEEL BAR STORAGE, 


that the photo was taken at a season of the 
year when the office stove was not in use 
and was therefore classed as a casting 
The larger door back of the man is where 
the castings come in. The trucks, when 
driven up to this door, are level with the 
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casting-storage floor, and an overhead 
traveler takes the castings and delivers 
them at any section. The beam of the 
platform scale by which they are weighed 
is seen at the right of the door.. 

When castings are received here, there 
is no doubt about where they should go, 
no moving of others to make room for 
them, and no piling of four tons of cast- 
ings that won’t be needed for a month on 
top of one that will be needed to-morrow. 
When a machinist wants one of them, the 
man who goes for it knows exactly where 
it will be found, and he can get it without 
the least difficulty. 


STORAGE OF WROUGHT STOCK. 


The arrangements for storing bar steel 
and wrought:stock generally are equally 
systematic, and the room devoted to this 
is shown at Fig. 2. Standards are fas- 
tened to the floor, and to these are fas- 
tened, by» set-screws, the short support- 
ing arms with upturned ends upon which 
the bars of stock are laid. Figures desig- 
nating sizes are painted on these arms, as 
shown; sizes progress in regular order, 
and every bar in stock can be readily come 
at, and its length measured, without re- 
moval from the ‘stand. The six stands 
seen on the floor hold two carloads of 
stock. 

In the bins ranged around the outside 
of the room are the smaller wrought parts 
of machines, and in the foreground are 
the cutting-off and centering machines. 


PLANER PRACTICE. 


A corner of the machine shop on this 
same floor is shown at Fig. 3. This cor- 
ner is devoted to planers. They all rest 
upon stone foundations independent of 
the floor, and here are found a number 
of special fixtures designed to facilitate 
the work, secure accuracy and economize 
the labor of both planing and scraping. 
The work on the planer in the foreground 
speaks eloquently of the difference in cost 
between machines built in large numbers 
and those built one at a time, and the 
second one shows, in use, a.special angle- 
plate which is carefully scraped square 
and true to represent the front of the col- 
umn of the machine. The knees are planed 
to fit this angle-plate and it is then used 
to hold the knee on the planer platen while 
that portion to which the saddle is fitted 
is planed. Thus; it would be rather more 
difficult and bothersome for a planer man 
to get the knees “out of square” than to 
get them right. In this case a string of 
pieces all planed at once is not possible for 
obvious reasons. 


FINISHED PART STOCK ROOM. 


At Fig. 4 is the stock room for finished 
parts of machines. At the left, in the cup- 
boards and in assigned places upon the 
floor, the stock is kept from which the 
erectors draw their supplies. With each 
lot of parts there is one piece which is the 
sample or model by which the others are 
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made. Its various sizes and such other 
information as is needed are stamped 
upon it, and it serves the lathesmen and 
others in lieu of shop drawings or blue- 
prints. 

So long as there is an ample supply of 
finished pieces, this sample is kept with 
them; but when the stock of any part gets 
low and it is time to think about making 
some more of them, the sample is taken 
out of the bin and put in its appropriate 
place on the table, seen at the right. This 
table is divided by partition strips to fa- 
cilitate classification, and when any given 
sample is found there it means that as 
soon as things can be brought around to 
it some foreman machinist should receive 
that sample with an order to make a lot 
of pieces like it. 

The condition of the table at the time 
of my visit, and when the photo was taken, 
indicates that there is no immediate 
danger of the shop being run on short 
time for lack of work. 

This arrangement serves to show at a 
glance what parts are low, and avoids a 
good deal of unnecessary delay in making 
shipments for the lack of s6me part small 
enough to be overlooked, yet just as neces- 
sary as the elevating screw or the cone 
pulley. 

Just outside this stock room, and con- 
venient to it, is the erecting floor, shown 
in Fig. 5, and at Fig. 6, a corner in which 
are vise benches and some of the fitting 
stands which have been previously men- 
tioned, and which seem to afford remark- 
able facilities for getting at the surface to 
be scraped in the best possible manner. 


SURFACE SCRAPING. 


Speaking of scraping, their practice here 
reminds me that I have long thought it 
ought to be time for machinists to get 
over the idea that they can fool each other 
about the character of a scraped surface 
and what it represents. 

A good many machines go into the 
hands of men who know little or nothing 
about scraping, and readily believe that 
the more ornate the pattern of scraping, 
the better the artist who did it, and the 
better the job of scraping must be. But 
we machinists know better than that, Mr. 
Editor. We know that a man can take 
a good sharp scraper, smear a little lard 
oil over the surface to be scraped, and by 
skillful manipulation produce a surface 
that is merely beautiful to look upon; or, 
rather, it is if the looker don’t happen to 
know that it is simply a fraud, and that 
the man who did the work had no more 
conception of what a scraped surface 
should be than a man has who makes 
washboards for a living. 

It has seemed to me that since machin- 
ists generally are “onto” this that we 
might as well give up the practice of orna- 
menting scraped surfaces on machines 
that are to go into the hands of machin- 
ists, and follow the example of a few lead- 
ing builders in leaving these surfacesas they 
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naturally appear after being scraped, with 
the sole object of making them true and 
smooth. It may be all right for us to foo 
the Philistines that buy general machin 
ery, but when we attempt to fool tool 
buyers we only fool ourselves, is seems tc 
me. 

There is another side to this matter 
however, and, wishing to be fair, I wil 
present that also, and the strongest pre 
sentation of the other side that I know o. 
is simply to tell what the practice of th« 
Cincinnati Milling Machine Company is 
and the philosophy upon which it is 
based. 

To begin with, we must acknowledge 
that an irregularly scraped or: an un- 
adorned scraped surface may be just as 
much of a fraud, so far as accuracy is 
concerned, as any other, simply because 
the work may not be skillfully or conscien- 
tiously done. 

Fig. 7 gives some idea of how the 
scraped surfaces on the front of the col- 
umn of a Cincinnati milling machine 
look. .I asked Mr. Geyer to have it pho- 
tographed for me, and in the kindness of 
his heart he has done so, evidently rather 
against his inclination, being reluctant 
to have the photograph presented to 
readers of the “American Machinist” on 
the ground that it will be misleading, and 
he says: “It gives the appearance as if the 
surface was dug out; whereas the purpose 
of our style of scraping, as you weli 
know, is to get a perfectly smooth sur- 
face.” 

The fact is, however, that the photo- 
graph faithfully reproduces the appear- 
ance of the scraped surface as it looked 
to me. The surface is one of those which 
you instinctively rub the tips of your 
fingers over to see if it really is com- 
posed of a lot of little hills with valleys 
between them about a quarter of an inch 
deep, or only appears so. As a matter 
of fact, it only appears so, and is pro- 
duced by what to me is a new method 
of handling the scraper. The scraper is 
a straight, plain affair, such as is com- 
monly used, but particular pains are taken 
to have its broad edges precisely straight 
and very keen. The surface is first care- 
fully scraped true and to a good bearing 
in the ordinary manner, and I saw this 
work being done and know that it was 
well done. 

After this the broad scraper was applied 
and passed over the surface with a motion 
somewhat suggestive of a boy walking on 


- stilts, only that in going across the sur- 


face no part of the scraper’s edge was a! 
any time removed from the metal. Th« 
scraper being applied in the usual man 
ner, was first swung around in an arc of a 
circle, one extreme end, or corner, of the 
edge forming the center upon which it 
turned; then the corner which had been 
thus advanced became in its turn the cen- 
ter about which the edge was swung 
to advance the other corner; and thus, 
swinging alternately, first on one corner 
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Fig. 3. A GROUP OF PLANERS. Fig. 4. STOCK ROOM FOR FINISHED PARTS, 
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Fig. 5. ERECTING FLOOR. > {Fig. 6 VISE BENCHES AND SCRAPING STANDS. 
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and then on the other, the scraper was 
advanced across the surface, taking an 
exceedingly light cut, yet sufficient to re- 
move the exceedingly small and fine high 
spots left by the previous orthodox scrap- 
ing operation, and making the surface 
marvelously smooth without destroying 
its accuracy in the least. Mr. Holtz, who 
gave me an opportunity for satisfying my- 
self on this point, stated as his belief that 
this final scraping in that manner with a 
broad scraper did not in the least impair 
the accurate truth of the surface secured 


Fig. 7. A SCRAPED SURFACE. 


by the previous scraping, and, by remov- 
ing the small high spots, gave a better 
bearing surface—a surface better adapted 
to its purpose than it would otherwise be. 

This, however, is ornamental scraping 
for an entirely different purpose from that 
which inspires the scraping first referred 
to, and I don’t just see how we are to dis- 
tinguish between the two kinds, or, in fact, 
to know much about the character of a 
scraped surface, unless we see the work 
done, or test it, or pin our faith to the 
name-plate. And it is safe to do this last 
sometimes. What we call “a name” usually 
has some reason for its existence, and rep- 
resents careful, conscientious and skillful 
work in the hands of satisfied customers. 

I have recently seen scraping composed 
of regular squares, each with a Maltese 
cross in the center. No name-plate could, 
I think, ever make such scraping look 
like the genuine article, or look right to 
a genuine machinist. 

S. T. FREELAND. 


AMERICAN MACHINIST 


“Limit” Taps. 


If a tap is made straight or truly cylin- 
drical, it must lose its size by becoming 
smaller from end to end the first time 
it is put through a piece of metal; not 
very much smaller, for we know that 
a straight tap will tap a large number of 
holes before the threads thus produced 
become materially under size. But we 
also know that sometime in the continued 
use of a straight tap the work it produces 
will begin to be noticeably undersize, be- 
cause-the tap itself has worn down to a 
smaller diameter than it originally had, 
and as this reduction of diameter comes 
from work, we know it must begin as 
soon as the work begins, and that, in point 
of absolute fact, the straight tap must lose 
its original size in the work of tapping 
its first hole. With the truly cylindrical 
form of tap, by far the greater part of its 
work is done at the leading end, and in 
consequence it follows, of necessity, that a 


Fig. 
ILLUSTRATING ACTION OF! TAPER TAPS. 


tap which is originally truly cylindrical 
must become a taper tap as soon as it has 
done a certain amount of work, and by 
the same course of reasoning it is clear 
that the originally cylindrical tap must 
become a taper tap as soon as it passes 
through its first piece of work. All of 
these conditions and results are perfectly 
understood by those who have made a 
study of the matter, and by those who 
have had an extended experience in at- 
tempting to produce tapped holes of uni- 
form diameter in which carefully sized 
screws will turn with an approximation 
to uniformity of fit and friction. I do not 
know of any such thing as the tapping 
of threaded holes to absolutely uniform 
size, and do not believe that there can 
be found in any manufactory screws so 
nearly to one size, or holes tapped of so 
nearly a uniform diameter that some 
screws will not be found much better fits 
in some holes than others, judged by the 
hand on the screwdriver, and I am cer- 
tain that in the case of cycle spoke nipples 
the work sold by the largest makers is 
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very far from being of uniform thread 
diameter. I do not believe that internal 
threads of uniform diameter can ever be 
produced with a single tap, nor that uni- 
form diameter tapping can ever be done 


with taps of an originally cylindrical form. . 


I do believe, however, that with taps of 
the “limit” form, which I shall presently 
describe, and which is not new, but, on 


the contrary, very old, although not com- . 


monly found in taps offered for sale in the 


open market, tapped holes may be: pro-. 


duced which shall vary in diameter only 


within fixed limits, and what is more,.that . 
this variation limit may be made as small ; 


as is desired; which amounts to saying 
that by the use of the “limit” form of tap, 
tapped holes may be produced which are 
substantially of uniform diameter. Be- 
fore dealing with the “limit” form of 
tap, it is worth while, for the sake of a 
full understanding of the action of a tap, 
to consider the action of a taper tap. in 
work. As each turn of thread of such 
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a tap is smaller in diameter than the one 
which follows it, it is obvious that the 
whole outline of each and every cutting 
tooth of the tap must remove metal from 
the nut being tapped as the work of tap- 
ping this nut proceeds. 

In Fig. 1, let the top figure represent 
the cutting teeth in the one single groove 
of the tap; there are commonly four 
grooves in a tap, but for simplicity of il- 
lustration, suppose this tap to have but 
one groove, and hence but five cutting 
teeth in the nose of the tap, which is 
sloped in a straight line and backed off 
on the slope line A B in the usual manner. 
Then, because this tap is taper, every part 
of the outline of tooth 2 is farther away 
from the axis of the tap than tooth 1, and 
every part of the outline of tooth 3 is 
farther away from the axis of the tap 
than that of tooth 2, and so on, tooth 5 
being farthest out of all; hence, the angu- 
lar sides as well as the tops of the teeth 


must always be in cut when the tap is at’ 


work. Consequently, the successive chips 
cut by teeth 1, 2, 3, 4 and § as the tap ad- 
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Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

(195) C. M., Brooklyn, N. ¥ 


I am using an S8o00-pound drop. d1 


AMERICAN MACHINIST 


A 


Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 
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IRON WORKING MACHINERY. 

We have made the attempt to find out 
how the machine-tool interests centering 
in Liberty street feel about business, and 
upon the result some of the foregoing 
ideas are based \lachine-tool factories, 
however, have not been conspicuous 
among those reported as taking steps to 
increase their output, although some, we 
know, have done so. Perhaps this is be 
cause, owing to the export trade, they 
were busier, to start with, than some 
others, such as the iron mills; and it is 
said that their policy would not generally 
be to pile up stor ks of tools before orders 
Came 

The actual business among machine 
tool sellers in this city shows a little im 
provement Phe majority of those with 
whom we have communicated are finding 
either more actual trade or more inquiry 
\t the same time,the tone assumed is gen 
erally a conservative one. A distinet bet 
terment in surrounding business condi 
tions 1s seen, and a recognition on the part 
of buyers that the time of forced aloofness 
from the market is at an end; but trade is 
advancing cautiously and without a rush. 

The business which is actually apparent 
seems not to have polarized about any 
particular department of work but to in 
clude the ordinary run of tools, of which 
the largest are not the most in demand 
From the reports which were published 
regarding increased work railroad 
shops, we were inclined to think that these 
would be clamorous among the early 
buyers, but Suk h has not been the case 

WOOD WORKING MACHINERY 


hows here and there signs of activity 


every case are the manutacturers as ex 
uberant over business as this fact might 
imply, but that the average condition of 


the busines isi proved is probably sate 


MISCELLANEOUS REPORTS. 
Phe various car-wheel works of John 
Ht. Bass had, up to November teth, taken 


more than $500,000 worth of orders 


Phe Clayton Air Compressor Works 


have losed a contract for twenty five air 


compressors and twenty-five receivers of 
medium and sizes, and during the 
first week of November they sold five ait 
< pressor | vy think that the bu 
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Ness indications In are lavol 


Resumptions and increases of output 


by mills shops, ete reported through 


out the country, are being tabulated by 
some of the newspapers. The “Journa 
of Commerce,” New York, which is doing 
so systematically, has accumulated, up 


to this morning’s issue, the names o 
nearly 300 mills resuming, 100 of them 
being engaged in iron and_ steel work, 
and 7 machinery; and 217 which have in 
creased force or output, 77 of them being 
iron and steel, and 19 machinery 

The electric companies which have ex 
tended their work include the General 
Klectric, Westinghouse and Walker 

SEPTEMBER MACHINERY EXPORTS. 

The “Monthly Summary of Finance 
and Commerce,” for September, issued 
by the United States Treasury Depart- 
ment, shows the following: Exports of 
domestic machinery—sewing machines, 
engines, boilers, locomotives, ete., in 
cluded for the month of September, 186, 
amounted to $2,357,537, as compared with 
$1,381,745 for September, 1895. The re 
port for August, 1896, showed $2,208,165 
For this year up to, and including Sep 
tember, the amount 1s $18,097,908, against 
$12,174,557 for the corresponding portion 
of last year. (In comparing the figures, 
it is to be borne in mind that since July 1, 
1896, have been included printing presses 
and typewriters; which, together for Sep 
tember, 1896, amounted to $158,784.) 

THE IRON MARKET, 
though more conspicuous On account 
of the many resumptions by mills and 
furnaces than of an actual increase in 
sales, is reported by local authorities to 
show a fair amount of business, with an 
Improvement since the Election. 
Quotations. 


New York, Monday, November 16th. 
Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern......... $12 50 @$13 C0 
No. 2 foundry, Northern........ . 1150@ 12 00 
No. 3 piain, Northern... ....ccccces 11 25@ 11 50 
No. 1 foundry, Southern....... 12 B® 50 
No. 2 foundry, Southern............. 11 50@ 1175 
No. 3 foundry, Southern... ; 11 25@ 11 50 
No. 1 soft, Southern 11 75 @ 12 00 
No. 2 soft, Southern....... 11 25 @ 11 50 


Foundry forge, or No. 4 Southern 10 75 @ 11 00 
Bar Iron— Base--Mill price, in carloads, on dock; 
common, 1.15 @ 1.20c.: refined, 1.25 @ 1.50e Store 
prices: common, 1.40 @ 1.50c.: refined, 1.50 @ 1.80e. 
Tool Steel—Ordinary sizes, standard quality, 5 
@ 7c.; extra grades, 11 @ 12c.; special grades, 16c. 
and upward. 

Machinery Steel—The “combine meets to-day 
and an advance from the old prices of 1.65 @ 1.70c. 
for ordinary brands from store is expected 

Cold Rolled Steel Shafting— Base size in carloads, 
about 2bec.; 234c. for smaller quantities from store. 

Copper—Carload lots, Lake Superior ingot, 11%. 
electrolytic. 11!4c.:; casting copper 

Pig Tin— For 5and 10-ton lots, 13.10@ 13.20¢e., f.0.b. 

Pig Lead—In carload lots, 2.95e., f. b 

Spelter—In carload lots, New York delivery, 
4.20c.. f. o. b 

Antimony—Cookson's, 7144 @7toe.: Hallett’s, 65xc. 

Lard Oijl—Prime city, present make, commercia) 
quality, in carload lots, 44 @ 45e. 
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Manufactures. 


Des Moines, Ia., will erect a large municipal 
lighting plant 

Brewster Bros. are about to erect a new steam 
saw mill at Norwood 


Seott Bros. Eleetric Detroit, have de 


cided to increase their power plant 


Novembe r 


Waverly, Minn., will construct a modern water 
system and an electrical lighting plant. 

The Paxton Rolling Mills, Harrisburg, Pa., will 
piace a flanging machine, steam tanks, ete 

The Automatic Electric Pump Company ts to 
ereet a factory at East Braintree, Mass.. at once 

The United States Carriage Company, Columbus, 
O., will rebuild the factory gutted by fire recently 

The Caseville Electrie Light Co., of Caseville, 
Mich., have decided to increase their power plant 

The York Haven Paper Co.. York Haven, Pa., 
willinstall new machinery in their chamois factory 

The East Lebanon Iron Co., Lebanon, Pa., will at 
once erect a new mill, and install engines, shears, 
ete 

The Globe Brass Works, Detroit, Mich , capital 

(Continued on page 37 


Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Compt. draftsman wants pos. E, P., Am. Macu 


Help Wanted—Good pay for leisure hours. Geo. 
W. Lord, Philadelphia, Pa. 


Successful man wants position as superintendent 
or foreman, Box 147, AMERICAN MACHINISs1 


Wanted-— A first-class exp’need boring mill hand 
Apply to The Royal Electric Co., Montreal, P. Q. 


Wanted —Position by a foreman boiler maker; a 
hustler. Address Box 155, AMERICAN MACHINIST 


Draftsman, 5 yrs.’ exp., tech. grad., wants pos. 3 
or 4days each week. Box 171, AMER. MACHINIST. 


Experienced mechanical draftsman wants posi 
tion; best references. Box 169, AMER. MACHINIST 


Competent draftsman wants position; 10 years’ 
experience; references. Box 170, AM. MACHINIST 


A first-class pattern maker wants position; a 
young man with experience on machine tools, ete 
Box 154, AMERICAN MACHINIST 


Wanted— Position by competent pattern maker 
who can handle men and get out work to advant 
age sox 166, AMERICAN MACHINIST 


Wanted —First-class machine tool salesman for 
Chicago house; good opening for right man Ad 
dress Box 163, AMERICAN MACHINIST 


Practical and successful designer, A 1 draftsman, 
20 years’ varied experience, designer of high grade 
engines, desires position. Box 263, Ridgway, Pa 


A technical graduate with 10 years’ shop and 
drawingroom experience, would like a pos. as ass’t 
sup't with growing concern. Box 165, AM. Macu 


Wanted— A first-class machinist (tool hand) and 
capable of taking charge of general work whet 
necessary; must be married and have steady 
habits. Box 157, AMERICAN MACHINIST. 


\ foundry foreman with considerable experience 
on marine, stationary and pumping engines. a good 
hustler, and can furnish references, now open for 
engagement. Box 161, AMERICAN MACHINIST 

Mechanical engineer wi-hes to change: qualified 
in managing help, 15 yrs.’ exp. as machinist and de 
signing of marine & stationary engs.. power plants, 
general and special machy. Box 159, Am. Macu 


A young man, energetic and capable, desires po- 
sition as tool maker or foreman. having had charge 
of helpin eycle factory: similiar position preferred; 
steady and sober. Box 141, AMERICAN MACHINIS1 


A practical and exp'd eng’r, mach’st and drafts- 
man, familiar with mach. shop practice, mill & fact 
const., ete., desires engagement with firm requiring 
such a man; moderate salary, Box 125, Am. Macu 

Superintendent, thoroughly experienced oneng., 
boiler, mining and general mach’v and manufactur 
ing work, under 40, strictly temperate, would like 
to make a change January 1. Box 164, Aw. Macnu 

Wanted—By an up-to-date machinist who has 
had 20 vears’ experience, situation as foreman or 
assis ant superintendent: has had experience In 
handiing men with good results: best of reference 
Box 152, AMERICAN MacCHINtIs 
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Foreman would like to correspond with Corciss 
engine builder who wants foundry foreman; ex}. = 4 = 
2 branches of the business: gue refer & « 210.000. w 
ences: will pay personal visit if desired; write fo Mos =. 
co Ow Dr. Wm. 1 
Advertiser wishes position with some manf'g 
concern t evelop self-starting ind reversible mo 
engine, patent N specia adaptedt > 
earringe a boat propulsion and stationary sery 2u W 
ice Address Box 151, AMERICAN MAcCHINIs1 
War ] sition by experienced engineer: ‘ 
nical wt ite, speclalis design and 
machine t sound hydrau ic achinery cun su} \ 
erintend erection, take charge of design «r of Ore Was 
sSeattie. 
Supt.. 17 years’ exper inech’g tool and gauge 
reoms, & supt., Corliss engs.. gen. machy., inter 3 
advanced pusher, married, temperate will <0 w M 
change December 1. Box 1538, AMER. MACHINIS1 = 
give employ me t t 
Wanted— Position as foreman or superintendent © A= = 
with evcle manfg. company; good designer and on The Mo M \ id s shut \ a 
d‘ftsman and extensive mechanical abilities, latest permit the er ving ‘ ant to the ex 
methods for producing at lowest costs; IN yrs.’ exp + 
in gen. tool work; Al refs. Box 158, Am. Macu ni r ] y . 
Wanted—Position as superintendent of bicycle 
manufactory; 19 years’ experience; practical ma in the city of New York. is being rapidly t econ ! I ew 
chinist and tool maker; can design tools, jigs, ete n “ e 30 feet w une ) fer ny 
also have had large experience building type 
writers, etc. Address Box 150, AMER. MACHINIS1 SCHOOL OF MIN MINES, GS. Buzze Cherry Rive a. has decided to 
A practical tool maker with a thorough technical SCHOOL OF CHEMISTRY, hiring da new saw n n the same site as his er . 
education and several years’ successful experience SCHOOL OF ENGINEERING, m Phe ere sume is rapidly progress » 
en 1ar¢ e eveles d 
wishes to make a change, Box 142, AMER. Macu SCHOOL OF PURE SCIENCE. hum, Mass New al p i rv \ 
Wanted—A technically educated steam engineer, : Four vears’ undergraduate courses and spec- nstulled \ndrew Rt. Basset Ravulia 
experienced in. designing, selling and erecting | ial facilities for graduate work in all departments. tereste 
power and lighting plants Applicants will kind!y Circulars forwarded on application to the Secre- 
forward outline of exp. a’ drefs.,as only those with tary of the University. The ¢ ( 
records will be considered. Box 156, Amer. Macu as be making ang 
Wanted—A superintendent in a machine shop in a e plant int u en uy 
a Western city; business twenty years established = Ou) ) 
line to be changed to gas and gasoline engines Gs 
which have been thoroughly satisfactorily AGENCY WANTED Cont We Ma \ 
tested Address, with full particulars, ability, sal F : 
ary, education, ete., Box 162, AMERICAN MACHINIST 
Owing to a consolidation of business, a success For AUSTRIA - HUNGARY, | | 
ful mechanical superintendent will be at erty : 7 
January Ist Experienced in general shop and ITALY and the ORIENT . - \ 
business management Costs, interchangealle A M 
Wor tools, gauges, et¢ vwenerul mia nery bu nu 
ind brass ar ron work forsteam. gas and water By i st-class tirm tor the E 
stri tempernte i? ible vears ole | n act 
pres¢ sit Add. Box 168, Amer. M HINIS \ : 
A A A nes and loo « ‘ 
Miscellaneous Wants. | | Asées: GEBR. BERGMANN, 
Advertisements will be inserted under this \\ Haupstrass - 
head at 30 cents per line, each insertion. Copy ENNA, A v. 1 
should be sent to reach us not later than Sat- o M M 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for ——eagy” 
warded, LIPP| Patented Oct. ¢ M 
Cheap 2d h'd lathes & planers. S.M.York,Clev'd.O M ( 
Calipers & Gauges. F. A.Welles. Milwaukee, Wis PLANIME ER 
Best and cheapest Bolt Header, made by Baush ! B 
& Harris Machine Tool Co., Springtic ass Pe 
Light and fine mach’y to order; models and elee- z 
trical work specialty. E Chase, Newark, N.. = 
For Sale—Second-hand drill presses.engine lathes >= I 
& planers. Dietz, Schumacher & Boye, Cincinnati,O c= 
We make a speciaity of Shartle’s patent safety Car ‘ 
set collars. Prices low and samples free. Middle war nM 
town Machine Co., Middletown, Ohio wo 
Wanted—Addresses of foremen of press rooms 
working sheet meta With name of firm whereen F ~ . t 
ployed These w trented as confidentia \ 
dress Foreman ire AMERICAN MACHINIS Every enquire reular will t FREI 
We offer an exceedingly fine lot of first-class tors M 
second-hand machinery, lathes, planers, shapers BERTSON CO., 
drills, millers. screw machines, ete. Call. or get INDICATORS and HINE & RO at ‘ 
list 17 B. The Garvin Mach. Co., 440 Canal st., N.Y Reducing Wheels 16S Cortlandt St., V. ¥. . 
Wanted An Idea Who can think o some sim 
ple thing to patent Protect vour ideas: thev may ‘ ‘ 
Dring you wealtl Write John Wedderburn & (%« POR AB 
Patent Attorneys. Washington, D. C for their 
$1,800 prize offered to inventors KEY 
-SEATER. Hovland 
ROCURED or NO CHARGE for Ml 
Patents 
LIABLE SERVICE at MOD In designing this machine our aim has been 
ERATE RATES Dails ttend 
CHAS, GOOCH First,—To produce a machine which shall 
N WASHINGTON, D. C. be powerful, portable, r rapid and accurate. 
RECEIVER’S SALE. Second,—To make our price so low that it I 
Complete modern Bicycle Plant, Forty to fifty wheels 
per day capacity A going plant, less than one vear old can be afforded even "if only occasionally used, M P ‘ 
Consisting of the most modern machinery, also parts - 
finished and in course of construction. Good medium Our machine will cuta 12-inch key-seat on ‘ reet ! r 
grade wheel, several thousand of which have been = | : 
old. Sale to take place at the factory to 1.4 
Niagara Street, Buffalo, N. Y.. on December at the end of a shaft or in the middle without ‘ as the if ‘ 
‘ok forenoon For further particulars . 
and schedule of inventory, address , ; re-setting. That means time sav ed and a per — 
ths Ave., 
JOHN T. McLAUGHLIN, Receiver, Fred W. \ Con ny i ne I 
No. 55, Erie Co. Savings Bank Building, Buffalo, N. y, feet key-seat. Circular ieee, rly all details. 
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Hoffman Brothers a new brewery plant to be con | M H M CO @ HM HM CORY HMCO 


structed at 1107 to 1115 West Monroe street, Chi M 
age, Ill The buildings will be of brick and stone c 
and will cost, exclusive of equipment, S16.000 0 
Before three months have passed the torpedo ‘ 
station plant, Newport RK. wil have idded 
something like $10,000 worth of new machinery to 
ts already targely equipped machine shop for the 
manufaetaring of small articles of naval ordnance 
Phe Automatie Fleets Pump Company, of Bos 
ton, haus purchased a t of ind on Shaw street, 
Kast Braintree, Mass mn the banks of the Mona 
tiquit River n Which it proposes at once to build 
a i factory rhe company will give employment to 
150 men 


rhe Pierce, Butler & Pierce Manufacturing Co., 
Syracuse, N. Y.. are contemplating making an ex 
tensive addition to their business some time about 
January Ist, which will give employment to about 
20) more men. Mr. W. K. Pierce is president of the 
company 


The Jones National Fence Company, Columbus, 
O., intends to increase its plant and add more ma- 
chinery The following are the officers of the com- 
pany: President, C. E. Lewis; vice-president, Henry 
Hicks; secretary-treasurer, J. W. Frost; manager 
R. Kyle. 


12" Hendey-Norton Lathe 


is fitted with drawing-in sleeve and American Watch Tool Co’s 
standard chuck, used in making small taps, reamers, etc. Work 
finished first and cut from bar afterwards. No centering required. y 
See carriage reverse lever by right-hand side of apron; no reaching M 
for countershaft shipper required. : 


Bacon & Sibley, Spencer, Mass , are making ex- 
tensive additions and repairs at their factory. A 
new brick boiler house is being built and an 80-foot 
chimney is to be erected. Alterations are to be 
made inside the shop to make room for their in- 
creasing business. 


Material for a new 18 inch mill to be erected by 
the East Lebanon Iron Company, East Lebanon, 
Pa., is at the company’s ground and work has been 
begun on the foundation. The building will be 160 
x 60 feet, and will contain an engine, shears, etc., 
besides the 18-inch train 


Querns & Bros., 1916 North Fourth street, Phila- 
delphia, Pa., are about to have built a boiler and 
engine house of fire proof construction, 24 x 42 
feet, from plans drawn by J. F. Stuckert & Son, 
architects. It is the intention of the firm to put in 
new boilers, engines, dynamos, ete. 


The E. Ingraham Company, Bristol, Conn., has 
decided to begin the manufacture of marine clocks. = 2 : 

4 it willerect a new factory between the engine 
a. room and store house at the rear of and at right 
angles to the main building of the case depart- 
ment. The new structure will be two stories high. 


After considerable negotiations with the ferry 
company, the Hoboken Land and Improvement 
Company, Hoboken, N J., has decided to keep and 
operate the extensive machine and carpenter shops 
built on the river walk, near Tenth street, which 
have been in the course of construction for the 
past year 


J. Meyer and W. Farrar, Carthage, Y., 
have formed a co-partnership and have purchased 
the mill sites between Hutchinson & Clark’s flour 
mill and Eaton’s sash and door factory on the 
West Side. They have begun the foundation for a 
brick mill 40 x 50, and in the spring they will erect 


another 40 x 65 

At Brunswick, Me..a new brick building, 44 x 100 
feet, is to be erected. This building will be oceu- 
pied by the Auburn Motor Co., and The Ferule Co., 


14"x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are 
specially adapted for tool-room work. They have the Norton 
Attachment for screw cutting, giving 36 different threads and 
36 different feeds with only two changes of gear and movement 
of lever in gear-box from one notch to the other. Note the au- 
tomatic stop under apron. It will automatically stop carriage 
at any desired point in either direction ; invaluable for internal 
or duplicate work. SEND FOR CATALOGUE. 


The Hendey Machine Company, 


Torrington, Conn. 


Agents for the Pacific Coast, Pacific Tool & Supply Co., San Francisce, Cal. 


comms 


and it is expected that the Snow Signal Co., who 
are intending to branch out in the making of their 
machines on a larger scale, will also occupy part 
of the building 

The Jefferson Power Company, of Black River, 
Jefferson County, N. Y., to develop hydraulic and 
electric power and to manufacture lumber, wood 
pulp and paper, in the town of Wilma. Jefferson 
County; capital $125,000. Directors —William P. 
Herring and Frederick W. Herring, of Watertown, 
and James H. Hiland, of Chicago, Ill 

The Bennington Knitting Co., Bennington, Vt.. 
has begun the work of enlarging its plant, which 
has been contemplated for some time. A large 
three-story storehouse is to be erected and it will 
be connected with the main building. A new office 


(Chas. Churchill & Co., London and Birmingham, Eng. 
European Agents:~ Schuchardt & Schiitte, Berlin and Vienna, 
Eugen Soller, Basel, Switzerland 


oom 


Continued on page 30) 
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se thr rigs il ry} 
..» MAKERS OF... 
| t erect ranewt re 
( ‘ \ 
Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Small en 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging i \ Ya 
and Trimming Dies for all classes of work. ronto, O nt 
England—Buck & Hickman, 28) Whitechapel rd., London, E.; Chas. Churehbill & Co., Ltd., London and Birming- f 
ham. France—F.G. Kreutzberger ; Fenwick Freres & Co., 21 Rue Martel, Paris 
Chicago—42 and 44.8. Clinton st Boston—1 Franklin st. New York—128 Liberty st. 
Sa ‘ 


FINE PULLEY TAPS, HIGHEST QUALITY.) 


“Lightning” and “ Green River” Screw Plates, Taps and Reamers of all kinds, pany is eay it S25,00, and the following are 


Bolt Cutters, Drilling Machines, Punching Presses, etc. Send for Catalogue. | tors rew Reader J. 

t Tools 
WILEY & RUSSELL MFG. CO., Greenfield, Mass., U. S. A.| Cover several acres of ground at Oak Lane station, 
Philadelphia, are ma considerable addition 
° 4 2 to their already extensive plant in the way of more 

BY 


of Buildings ROLLA C. CARPENTER, | all 
3.00. this account they are making litions to their 

JOHN WILEY & SONS, 
53 East 10th Street, New York City. 


The small sea-going steamer “ Elsa” (33 tons), 
from Sandusky, O., has just made a successful trip 
around the lakes to the Marine Iron Works dock, 


Lathes ! Planers ! ! Shapers, &c. ! t! Chicago, where that company will remove her 


present machinery and put in a Steeple compound 


Our tools are all of the latest and most approved de- condensing engine. a Worthington surface con- 
signs, while the workmanship, material and finish denser with combined air and circulating pump, 
are of the highest order. You will find it an advan- ete., and otherwise fit out the boat for her trip via 


tage to have our catalogue and special prices be- the Mississippi River to Central America, for serv- 
fore placing your order. ice on the Gulf of Mexico 


SEBASTIAN LATHE CO., | toveiand, cot, a company, known as the In 


117 and 119 CULVERT ST., CINCINNATI, OHIO. dependence Smelting Company, was organized re- 


cently The object of the company is to purchas 
PATENT ST., N.Y. STAR LATHES 


Foot Power Screw Cut- 
book, Goh for amd forsiqn counts ting, Automatic Cross 
Feed, 9 and 12° Swing. 
Covitimounty fore paat fourteen yearn, 


Send for Catalog B. 


and operate a portable smelter, which will be 
placed in the vicinity of Camp Carter for the pur- 
pose of testing the ores of the adjacent mining 
territory directors for the ensuing are 
George L. Clark, president: L. HL. Skelly, secretary; 
J. N. Gordon, treasurer: D H. Berger and C. 8S 
Carter The stock has been nearly all subscribed, 
and itis expected to have the plant in operation 
within 30 days 


Reo Aome uf Potent Ting 


lhe Glens Falls Paper Mills Company, of Glens 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 
with the Berlin Ircn Bridge Company, of East Ber 


WE CLAIM THE FoLLowING MERITS FOR JENKINS BROS.’ VALVES, | tiv. com. tor anew pute idyville, N. Y., 


Falls, N. Y.. are making extensive improvements 


in their various plants and have placed the order 


including water tower and boiler house They 
1. Manufacturered of the best Steam Metal at ilso placed an order with the Berlin ron 
3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil “seme bast 2 room and wood room 1 he contr ot 


and Acids, isa large one, Orders for machinery for equipping 
4. The Easiest Repaired, and all — Interchangeable. the various Hulldings Will be placed at one 

5. Every Valve Tested before leaving the factory. Phe Nicholson File ¢ of Providence, Ro LL, re 
6 ALL GENUINE stamped with Trade Mark. port that the additions, repairs and extensions 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


} ir fa eS i pas few the 
i npletion, and that they w soon be 
ina position to handle with ease the increasin 


, 
The constantly growing ex- 


EMERY 
WHEELS, 


ect of a considerably enlarged demand from the 


V 
port business of this firm, together with the pros- 


trade upon the return of commercia 

ity and prosperity, necessitated some material 

changes at it thelr Works ‘ nsequently in in- 

ILLUSTRATED ereased force of designers and draftsmen have 
engaged desint ima olting mprove- 

CATALOGUE ments in both buildings and machinery; the capa 


itv of the former has been increased by a more 


FREE. 


judicious distribution of some of the machinery; 
while the rye vy annealing house, completed 
butafew 1 t \ us, tas t n pert ted 
Other minor extensions have alse been made \s 
for the machinery, a considerable number of new 
MACHINE TOOLS machines have been added to both the forging and 
. eutting departments, while the product of the ma- 
Chines on hand has nh many instances been 
Distinctively Modern doubled and in some even tripled by improve 
ment A new ea in rasp machines has been 
sno Labor-Saving. conceived and perfected that will enable a vastly 
reased number of more efficient rasps to be 
turned out da Altogether, the dull season dur 
BETTS MACHINE co. nye the past few months has proved valuable, they 
state, in enabling them to prepare n re completely 


Wilmington, - - U.S. A. for the future 


few 

| 
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SMOOTHBORE. 


SMOOTHBORE HANGERS 


The oil chamber is of 


Have self-oiling boxes 
generous proportions and will hold oil enough 
for Suitable for 
high speed ligh: or The boxes 


are of ample length in proportion to diameter 


from three to six months 


heavy work, 


of shaft 


SMOOTHBORE HANGERS. 


The boxes are 1 ned with a very good grade of 
Babbitt metal. They are reamed on a special 
machine, which leaves them very smooth and 
polished—equal to a Gun-barrel Finish, They 
fit the shaft all over. 


SMOOTHBORE HANGERS. 
We use a long wick made of best grade of Felt 
have never seen a longer wick in a hanger. 
An experience of many years has shown us 
that this wick system is simple, positive and 
reliable, and it has met every requirement thus 
far. 


SMOOTHBORE HANGERS. 


Correct proportions. ‘The spread of the base 
is properly proportioned to the drop or length 
of the Hanger. 
throughout so as to secure the greatest pos- 


The metal is well disposed 


sible strength without excessive weight. 


SMOOTHBORE HANGERS 


adjustable in all directions They are 


They are finished perfectly true 


Are 
easily put up 


on the base, 


SMOOTHBORE HANGERS 


Are made for the ceiling, floor, the wall or 


post; all styles for all purposes. 


SMOOTHBORE HANGERS 


Are carried in stock, and can be shipped on re- 
ceipt of order. Weare sending them toall parts 
ting this 
able to 


of this country and to Europe. Conduc 


department on a large scale, we are 


make very low prices. 


SMOOTHBORE HANGERS 


Are described and priced in our booklet, which 


contains a number and a Code name fer all 


sizes to facilitate telegraph orders. 


SMOOTHBORE HANGERS. 
Let us send you one by Express or Freight so 
that you can see for yourself what they look 


like 
SMOOTHBORE HANGERS. 

People like to have all their overhead work 

uniform in design. How queer it looks to see 
one style of hangers used on the line shafting, 
and half a dozen or more different stvles used 
on the countershafts. Our hangers are, we may 
sav, the /as/ion, and if you send them out with 
your countershafts, your customers will be well 


pl ased, 


P. PRYIBIL 


MAKES THEM AT 


512-524 West 41st Street, 
NEW YORK CITY. 


Telegrams, “ Pryibil, Newyork.” 
Use A.B.C. Code. 


Automatic Solid Die Bon 


THREADING 
MACHINES. 


Two Styles. four Sizes 
Send for Catalogue “‘A.” 
> an WEBSTER & PERKS TOOL Co 
< cm Cor. Spring and Monroe Sts., 
Springfield, Ohie 


Foundry Molding Machines 


=" Without stripping plates 
WRITE FOR INFORMATION, 


The Tabor Manufacturing Co., Elizabeth, N. J. 


Is the time to send for a copy of 


MACHINE SHOP 


N OW ARITHMETIC 


and learn how to solve any shop problem you need, so 
as to be ready fora better position when the rush of 
work comes. 50c, brings it by return mail. 


PRACTICAL PUBLISHING COMPANY, 


2c, stamps taken, EAST ORANGE, N. J. 


Armstrong’s Pipe Threading ano 
Cutting-off Machines 
MS Both Hand and Power. 
Sizes 1 to 6in. 

Stocks and Dies univer 


Send for Catalog. 


The Armstrong Mfg. Co 
Bridgeport, Conn. 


This beats 
Wind, Steam or Horse Power. 
We offer the 
21-2 ACTUAL 


WEBSTER jorsevower 
GAS ENGINE 


For $150, less 10 per cent. dis 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds. 
Made for Gas or Gasoline. 


te” Write for Special Catalog 
WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO 


MACHINISTS’ SCALES, Patent End Grad- 
uation. We Invite Comparison for Accuracy 
with all others. Every Scale guaranteed. 
Send for list. COFFIN & LEIGHTON, 
Syracuse, N. Y. 


sally ack to be 
THE BEST. 


HAND MILLER ror 


BICYCLE MANUFACTURERS 
And REPAIRERS. 


A very useful, up-to-date machine, at 
a small cost, made in various sizes. 
Prompt shipments. Write for Illus 
trated Circular “A,” dimensions and 
prices. 

FRASER MACHINE WORKS, 
14-16 Frankfort St., Cleveland,O.,U.S.A. 


AURORA TOOL WORKS 


AURORA, IND., 


Builders of Latest Im- 
proved 


UPRIGHT 


WITH PATENT 


AUTOMATIC STOP. 


From 14 in. to 40 in swing. 


4 


~ 


PRENTISS TOOL ano SUPPLY CO. 
MODERN MACHINE TOOLS 


Export Trade a Specialty. 


NEW YORK STORE, 


115 Liberty Street. 
CABLE 


ADDRESS 


CHICAGO STORE, 
62-64 South Canal St, 
‘“*PRENCO.”’ 


&g = 
STRIPPING PLATE MACHINES, 
PORTABLE AIR POWER MA 
CHINES, using wood or metal split 
\ 
: 
Hf 
4 ~~ g > a 
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BAUSH & HARRIS MACHINE 
CO. HOLYOKE, MASS. 


MANUFACTURERS OF 


Patent 


sizes fruit ft. to 


roe 

Aly TING 
OFF 

MACHINES, the se) and Best. 


HURLBUT ROGERS MACHINE CO., 
$0. SUDBURY, 


nglish Agents: 
Chase c urchill & Co., Ltd., 
London and Birmingham. 


German Agents: 
Schuchardt & Schutte, 
Berlin and Vienna. 


' Miner & Peck Mfg. Co., New Haven, Conn. 
SEND FOR CATALOGUE. 


PESTER MACHINE SCREW CO 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


THE WATERBURY 
FARREL FOUNDRY 
AND MACHINE CO. 


Waterbury, Conn., U.S. A. BUILDERS OF 
MACHINERY 
FOR MAKING 
STEEL TUBE, BICYCLE PARTS, BRASS GOODS, Si! VERWARE 


AND HAF DWAR 


Roots’ 


Unsurpassed for any purpose where a 
blast or suction of air is required. 
The only Rotary Blower built for high 
pressures. 


Hi, & M. ROOTS co, Manufacturers, 
CONNERSVILLE, IND. 


NEW YORK OFFICE: 109 Liberty Street. 
J. B. STEWART, Manager. 


In writing please mention th 8 paper, 


Chicago, 
22 and 24 

West 
Bandolph 

Street. 


AMERICAS BEST. 


THE WORLDS Gi BUFFALO,NY.usa 


CARRIAGE & WAGON MANFRS. })\ 
\o 24 SIZES. ef 


Street. 


FIRE 

FIRE-PROOF, 

REMOVABLE. DURABLE, 

SECTIONAL PIPE COVERINGS. 
Sheet Fire Felt for boilers and superheated surfaces. Curved Sheet Lagging for boilers of locomotives 
ASBESTOS CEMENT FELTING. 

Asbestos Millboard, Steam Packings, Roofing, Liquid Paints, Fire-proof Paints, Cements, ete, 

H. W. JOHNS MFC. CO., 87 Maiden Lane, New York, 


CHICACO, BOSTON. PHILADELPHIA. 


CRANES, TROLLEYS, PORTABLE HOISTS; = TRACK, 


SEND FOR CATALOCUE. 


2343 & 2345 
Callowhill St., 


| PHILADELPHIA, PA. 


MARIS BROS., 


Patent Hot Blast 


Combined Steam Fan and Heater, 
For Ventilating and Drying. 
HORIZONTAL 


AUTOMATIC STEAM ENGINES 
STURTEVANT CO. bi 


NEW YORK. PHILADELPHIA, CHICAGO. LONDON, ENG. 


BOSTON. 


RADIAL ORILLS 


317 WEST 
PLUM ST SECONO ST 


Sizes—Bicycle Spokes to 4-inch Bolts. 
w w w ww wu ww DETRICK & HARVEY MACHINE CoO., Baltimore. Md. 


The lather New Patent Taper 


Accurate, 

Easy and quick to operate. 

No backlash or lost motion. 

All changes can be made from front of lathe 


THE BEST. 
FLATHER & COMPANY, - NASHUA, N. H. 


72 315. 


CINGINNAT I. 


Lathe with 
Taper Attachment. 


7 
| | 
la = Drills 
pe OF EVERY 
DESCRIPTION. 
«4. 
WOR( 
1 ENGINE LATHES 
& 
OHIO 
w 
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PROVIDENCE, 
I. 


BROWN & SHARPE MFG. CO. 
RATCHET STOP 


For Micrometer 


utent Nov, ¢ 


Attached to any of our Micrometer 
Calipers. 


For Quick and Accurate Measurements. 
Positive in its Action. 
Does Not Need Adjustment. 
Special Circular Mailed on Application. 


— 


NEW YORK OFFICE, 136 Liberty Street, Room 507. 
CHICAGO OFFICE AND STORE, 23 South Canal Street. 


CLEVELAND, 


MANUFACTURERS OF 


UNIVERSAL 


it WARNER & SWASEY, 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


THE POND MACHINE = co. 


MANUFACTURERS OF 


Metal Working; Machine Tools, 


RADIAL DRILLS, BORING MILLS, PLANERS, 


LATHES, DRILL PRESSES, and all High Grade Tools, 


heavy and powerful, from latest and best designs. 


MANNING, MAXWELL & MOORE, 


BOLE SALES AGENTS, 
111 & 113 Liberty St.,NewYork. 


424 Teleph , Pittsburgh, Pa. 
60 Bouth Canal St., Chicago, IIL 


Stuart’s Patent Zompression Wedge Coupling. 
REQUIRING NO KEYS. 


Have successfully stood the test for 9 years and are still being shipped 
on trial, or money returned if you want it. All sizes kept in stock. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


Cuts, Photographs 


FIFIELD TOOL CO., 
ENGINE LATHES 
from 17 to 64 in. swing. 
LOWELL, MASS., U. ®. A. 


and Prices furnished on application. 


Who can think 

Wanted in Pd of some simple 
thing to patent? 

our ideas; they may bring you wealth 

Write 5 HN WEDDERBURN & CO., Patent Attor 


neys, Washington, D C., for their $1,900 prize offer 
and list of two hundred inventions wanted. 


THE CARBORUNDUM CO., Niagara Falls, N.Y. 


Next to the DIAMOND, it is the hardest substance known, and acknowledged to be superior 
as a Substitute for Corundum and Emery. + 
Time and Money saved by using .... . olid Carborundum Wheels 
For Roll Grinding, Car Wheel Work, General Machine Shop use. 
Jewelry, Lapidary and Bicycle Work. 


In Grains, Flour and Powders, it is superior for Grinding, Polishing, Valve Grinding, etc. 
In Cloth, Rubbing Stones, Bricks, Hones, and in fact all forms used. 


Works: NIAGARA FALLS, N.Y. 
( MONONGAHELA, PA. 


Results guaranted profitable over Emery or Corundum. 
Illustrated Catalogue sent free on application. 


Fine Grade Drop Forgings. 
WYMAN &{jorpon, 
WORCESTER,MASS. 


BORING 
TURNING 


MILLS, 


H, BICKFORD, 
~~ LAKEPORT, N. H. 


JONES & LAMSON MACHINE COMPANY, SPRINGFIELD, VT. 


FLAT TURRET LATHE. 


PACE 14. 


| 
\ 
: 1 .0312 
PE 
‘aes 7 
DESCR 
CHI 
po 
q 
t a 4,5 & 6 ft. Swing 


NOVEMBER 26, 189%. 


A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


ISSUED WEEKLY BY THE AMERICAN MACHINIST PUB. CO., 
256 BROADWAY, NEW YORK. No. 48. 


VOL. 19. 
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Foreign Dealers 
Machinery 


Keep asking us about machinery 
and tools made in America. 
They constantly inquire for tools 
made regularly by our adver- 
tisers, but not mentioned in their 
advertisements. 

We request that advertisers vary 
their ads, mention, illustrate and 
explain their line. 

Foreign demand for machinery 
was never so great—offer your 
line in an attractive way. 

It takes time to correspond at 
such distance, and Europeans 
are like ourselves—in a hurry for 
things they once decide to buy. 
With a decided preference for 
American tools, other makers 
often get the orders because they 
show them up and can deliver 
quicker. 

The preference is in our favor. 
enterprising hustle gets the bus- 
iness. 


Standard Size, 9x 32. Price, Six Cents, 
PAGE 
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Che 
Elliott 
Drill Press. 


For any light work. Large 
a6 Range. Low Prices, 
Ask for Catalogue. vt 


Now Manufactured by 


A. J. WILKINSON & CO. 


180-188 Washington Street, 
BOSTON, MASS. 


WE 
HAVE 


CouNnTERSHAFT 
P. 7 ‘ 

FOr 
TIon. 
FOUNDRY 

PRovipence, Rif 

Chandler & Farquhax’ “Bosfon Mass 

Too & Gat orm. 

Flexible Roller 


ARE SUPERIOR. 
A fact which 


| 7 Perceives, 
Experiment Verifies 


HYATT ROLLER BEARING CO., 


General Office, 40 Market St., 
NEWARK, N. J. 
New York Office, 26 Cortlandt St. 
BRASS for all purposes. PHOSPHOR 
BRONZE for Machine Box Bearings, 
ete. Special Finished Brass Work 
CASTINGS to order. 
NOLTE BRASS CO. 
68 AND 70 EAST WASHINGTON STREET, SPRINGFIELD, O. 
FOR ALL SHAFT SIZES. 
HUB ROLLER BEARINGS 
No Wear. No Friction. 
a Rolls Accurately Guided in 
| Parallel Lines. 
They Save Power, Oil, Time. 
¥ They are the Best! 
Le Try them! 


THE BALL BEARING CO. 


10 Watson St,, BOSTON, MASS, 


Write for Prices. 


Experience Confirms” | 


American Gas Furnace Co. 


GAS PLANTS 


gs GAS BLAST FURNACES and 
HIGH PRESSURE BLOWERS. 


ee 


For the economical generation and systematic 
application of heat. 


England: CHAS. CHURCHILL & CO., Ltd., pane: 


London and Birmingham. 80 Nassau Street, NEW YORK, 
STANDARD OF 
SPECIAL AND TITANIC STEELS. B. M. Jones & Co. 


UNIVERSAL AND PLAIN GRINDING MACHINES 


Eight Sizes, Our Machines are money savers, accurate 
workers and durable tools. The free use of water in 
Grinding saves 50 per cent. tn time of finishing. 

To those interested, we are pleased to send full particulars. 

a LANDIS BROS., Manufacturers, WAYNESBORO, PA., U. S. A. 
Enetanp, C, W. BURTON, GRIFFITHS & CO.,, London and Birmingham. 
France, AD, JANSSENS, 16 Place de la Republique, Paris. 


Geemany, SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin, 
AUSTRI4, 17 Breitgasse, Vienna, 


LNE TAPS 


OF EVERY DESCRIPTION. 
Manufactured by WELLS BROS. & CO., Greenfield, Mass., U. S. A. 


Che General Electric Zo. 


The largest Factories using Electric Power 
employ our Apparatus exclusively. 


AGENTS 


For driving Machinery 
of every description. 


Register your name for forthcoming Book on Electrically-Driven Machinery. 
GENERAL ELECTRIC CO., 44 Broad Street, New York City. 


MOFFET PORTABLE DRILL. 


We manufacture a complete line of 3 


Weighs Ibs. an 
for light work, one or more SPINDLES, REAMER. 


hand or automatic feed, of thorough work- 
manship and strictly uptodate. - % 
Prompt delivery on regular styles. 3 
w New Catalogue on application. : 3 
DWIGHT SLATE 


MACHINE CoO...... 
HARTFORD, CONN. 


RUNS WITH STEAM 
—OR— 


COMPRESSED AIR. 


Manufactured by 


J. G. TIMOLAT, 


465-467 W. Broadway, 
/ NEW YORK. 


DRILLS. 


OS 
12° 16° 2" 24 28° 32° 36° 40° & 44 
The most modern Drill Presses in the market. 
Hammered Steel Spindles, Phosphor Bronze Worm- Wheels, 
Steel Pinions, Etc., Etc. 
Our Automatic Stop excels everything of the kind. 
Don’t buy until you have investigated what we have to offer. 
Send for Catalogue. 


Built by | he Hamilton Mch. Tool Co. 


Zimmerman Ave., Hamilton, Ohio. 


Send for Circular. 


AMAL AMAL ALALALAAL 


Metal Coiling Machines 


For Sheet, Tubing, 
Rods, etc., 


The Torrington Mfg. Co. 


TORRINCTON, CONN. 


| 

= 

4 

12 

| 

| Will work fn 
‘sion, 

: ! nas. Churchill & Co., Ltd., Londor i Birmingh. 
| hucharat & Schutte, Berlin, Germany. 
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Harrington & King Perforating Co..... 


LARGE SIZES or 


Second-Hand 
Machine Tools. 


Gleason Engine Lathe, 38 in. swing, 18 


ft. bed, triple geared. In fine condition. 
Powell Planer, 60 in. wide, 36 in. high 


20 ft. long, with two heads 


and planes 
on the cross. rail. 


high, 
two heads on 


wide, 72 in. 


Pond Planer, 8: in. 


long, with 


planes 12 ft. 
the cross-rail. Practically as good as 


new. 


Pond Planer, 06 in. wide, 84 in. high, 


long, has two heads on 


planes 20 ft. 
cress-rail and one head on each upright. 
Practically as good as new. 


with 


Pond Boring Mill, 12 ft. 


In perfect running order. 


swing, 
two heads. 


HILL, CLARKE & CO. 


14S. Canal St., 156 Oliver St., 
CHICAGO, ILL. BOSTON, MASS. 


Thos. H. Dallett & Co. 


PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, 

Boiler Shell Drills, 
ELECTRIC 
DRILLS. 


Planer Centers, 
Turret Lathe s, 
Speed Lathes, 


Engine 


Special Machinery of all descriptions 


MANUFACTURED BY 


Fay & Scott, Dexter, Me., U.s.A. 


ARE NOTED FOR HOW WELL THFY ARE MADE AND 
HOW WELL THEY WILL MAKE. 


Write for Catalogue “D.” 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculating Machine Co., Boston, Mass. 


AIR COMPRESSORS. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 


ASBESTOS CEMENT FELTING. 
Johns Mfg. Co., H. W., New York. 


BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 


BEARINGS, ANTI-FRICTION. 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg & Granville Mtg. Co., Providence, 
R. 


BELT DRESSING. 


Dixon Crucible Co., Joseph, Jersey City, N. J. 


BICYCLES, 


Mason & Mason Co., Chicago, Il. 


BICYCLE TOOLS. 
American Gas Furnace Co., New York. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bliss Co., E. W., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach, Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O, 
Diamond Machine Co., Providence, R. I. 
Ferracute Machine Co., Bridgeton, N, J. 
Garvin Machine Co., New York. 
Geometric Drill Co., New Haven, Conn. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. ; 
Mossberg & Granville Mfg. Co., Providence, 

I 


4. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & ory Co., New York, 
Ransom, Perry, Oshkosh, Wis. 
Wells Bros, & Co., Greenfield, Mass. 
Woodward & Rogers, Hartford, Conn, 


BICYCLE TUBING. 


Pope Tube Co., Hartford, Conn. 


BLOWERS. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. 

Roots, P. H. & F. M., Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 


BOILERS, STEAM. 
Greenfield, W. G. & G., East Newark, N, J. 
Weston Engine Co, Painted Post, N. Y. 
Wetherill Mach. Co., James P., Chester, Pa 


BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O. | 
Davis & Machine Tool Co., Cincinnati, O. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Geometric Drill Co., New Haven, Conn, 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Reece, Edw. J , Greenfield, Mass, ; 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Strelinger & Co., Chas, A., Detroit, Mich. 
Webster & Perks Tool Co., Oo. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greentield, Mass, 


BOOKS. 
Audel & Co., Theo., New York. ' 

Baird & Co., Henry Carey, Philadelphia, Pa. 
jrown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works, Boston, Mass. 

Henley & Co., Norman W., New York. 
Philadelphia Book Co., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich, 
Wiley & Sons, John, New York. 

BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, Oo. 
Bickford, H., Lakeport, N. H. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Egan Machine Tool C 0., C incinnati,O. 
Newark Machine Tool Works, Newark, N. je 
Niles Tool Works Co., Hamilton, O. 

Prentiss Tool & Supply Co., New Y ork. : 
Sellers & Co., Inc., William, Philadelphia, Pa. 


RING AND TURNING TOOLS FOR 
SHAPES. 


Geometric Drill Co., New Haven, Conn, 


Pryibil, P., New York 
BRASS WORK, SPECIAL. 


Nolte Brass Co., Springtield, O. 


BRAZING TABLE. 


Ransom, Perry, Oshkosh, Wis. 


BUSHINGS. 


New Process Raw Hide Co., Syracuse, N. Y. 


Ss. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. ' 
Wilkinson & Co., A. J., Boston, Mass. 


A Twenty Years’ Record! 


THIS CHUCK has 
been continuously ad 
ff: vertised in the Amers 

pican Machinist since 

=a W the first issue of the 
paper. 

n spite of imitations 
the largest number of 
sales of the Almond 
Drill Chuck were made during the year 1895. 


T. R. ALMOND, 
83 Washington Street, 


SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 


Brooklyn, N. Y. 


HAND CUT 


FILES 


Are used by the best mechanics 
everywhere. Last twice as long 
as other Files, if made by 


REYNOLDS BROS. 
145 to 149 West Spring Street, 
COLUMBUS, 0., U. S. A. 


N 


Send for new Price-list of Hand 
Cut Files and Rasps. 


OLD FILES RECUT. 


“WHEW 
O‘snewnio) 


IMPRQ PL ANERS, 


W.A.WILSON 
KEPT IN STOCK. RIVER ST ROCHESTER.N.Y, 


WiILS 


Hawkins’ “Aids” to Engineers 


EXAMINATIONS, with Questions and 
Answers, 54@x7lé, leather, gilt edge, $2, 
postpaid. Send for Descriptive Catalogue 
of thisand other Engineers’ Books. THEO. 
AUDEL & CO., 63 Fifth Ave., cor. 13th Street, N. Y. 


» 
Z 
< 
a 


~SENO FOR. 


The Colburn Keyway Cutter. 


BUILT IN FOUR SIZES. 


"WHOM 31 
S3YNSNI ONV SLYOddNS WHY H3ddn 


| NECESSARY TO FACE OFF HUBS,_AS WORK iS 
CHUCKED BY THE BORE. 


NOT 


Send for new 40 page Catalogue 
CONTAINING COMPLETE TREATISE ON KEYSEATING. 
BAKER BROTHERS, 
365 South Erie Street, TOLEDO, O., U.S. A. 
LONDON : Cuas. Cuurcuite & Co., Ltd., 9 to 15 Leonard St, 


Newark Machine Tool Works, Newark, N. J 


CARBORUNDUM. 


Carborundum Co., Niagara Falls, N. Y. 


CASTINGS, BRASS, 


Nolte Brass Co., Springfield, O. 


CASTINGS, IRON. 
Builders Iron Foundry, Providence, R. I. 
Shriver & Co., T., New York. 


CASTINGS, PHOSPHOR BRONZE, 
Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 
Reliance Steel Castings Co., Ltd., Pittsburgh 


CEMENTS, ETC.—FIRE-PROOF. 
Johns Mfg. Co., H. W., New York. 


CENTERING DRILL. 


Slocomb & Co., J. ‘I’., Providence, R. I. 


CHUCKS, DRILL. 
Almond, T. K., Brooklyn, N. Y, 
Cushman Chuck Co., Hartford, Conn, 
Hoggson & Pettis Mfg. Co.,. New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayville, N. Y. 
Prentiss Tool & gg “1 Co., New York. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Whiton Machine Co., E., New London, 
Conn. 


CHUCKS, LATHE. 
Cusnman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. Y. 
Prentiss Tool & oany Co., New York, 
Skinner Chuck Co., New Britain, Conn. 
bad sey Machine Co., D. E., New London, 

onn. 


CHUCKS, TAPPING. 


National Chuck Co., New York, 


CLUTCHES, FRICTION. 
Bliss Co., E. W., Brooklyn. N. Y. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 


CONDENSERS, 
Conover Mfg. Co., New York, 
Guild & Garrison, Brooklyn, N. Y. 


CORUNDUM WHEELS. 
Hampden Corundum Wheel Co., Brightwood, 
Mass 


Vitrified Wheel Co., Westfield, Mass, 


COUPLINGS. 
Stuart’s Foundry and Machine Works, R. J., 
New Hamburgh, N. Y 


COVERINGS, NON-CONDUCTING, 


PIPE AND BOILER. 
Johns Mfg Co., H. W., New York. 


CRANES, 
Maris Bros., Philadelphia, Pa. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


CUT TING-OFF MACHINES, 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury,Mass, 


DIES, SCREW-CUT TING. 
Acme Machinery Co., Cleveland, O. 
Besly & Co., Chas. H., Chicago, Ill. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Geometric Drill Co., New Haven, Conn. 
ones & Lamson Machine Co .. Springfield, Vt. 
Montgomery & Co., New York. 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


DRAWING INSTRUMENTS, ETC, 


Alteneder & Sons, T., Philadelphia, Pa. 
Keuffel & Esser Co., New York. 


DRILLING MACHINES. 
Adt & Son, John, New Haven, Conn. 
Aurora Tool Works, Aurora, Ind. 
Barnes Co., W. F. & John, Rockford, Ill, 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis Yee Machine Tool Co., The, Cincin- 

nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 
Dwight Slate Machine Co., Hartford, Conn. 
Fitchburg Machine Works, Fitchburg, Mass, 
Foote, Barker & Co. Cleveland, O. 
Fox Machine Co., Grand Rapids, Mich. 
Garvin Machine Co., New York. 
Gould & Eberhardt. Newark, N. J. 
Hamilton Machine Tool Co., Hamilton, O. 


SMILLING:GUTTERS,” 
72_CENTRE ST“NEW YOR F 
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DRILLING MACHINES—Continued. 


Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Montgomery & Co., New York 

& Granville Mfg. Co., Providence, 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co.. New York. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & ‘Supply Co., New York. 

Sellers & Co., Inc m., Philadelphia, Pa 

Sibley & Ware, South Bend, Ind. 

Snyder, J. E., Worcester, Mass. 

Strelinger & Co., Chas. A., Detroit, Mich. 

Timolat, J. G., New York. 

Warner & Swasey, Cleveland, O. 

Wells Bros. & Co., Greenfield, Mass, 

Wilkinson & Co., A. J., Boston, Mass. 

Wiley & Russell Mfg. Co. . Greenfield, Mass. 

Woodward & Rogers, Hartford, Conn, 


DRILL GAGE. 


Wyke & Co., J., East Boston, Mass, 


DRILL RODS. 
Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 


DRILLS, TWIST. 
Besly & Co., Chas. H., Chicago, Ill. 
Cleveland Twist Drill Co, Clev eland, O. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York 


DYNAMOS, NICKEL-PLATING. 


Diamond Machine Co., Providence, R. I, 


ELECTRIC MACHINERY. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co., 


EMERY 
Besly & Co., 
Diamond Machine Co.. 
Hampden Corundum Wheel Co., 

Mass. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass, 
Sterling Emery Wheel Co., Tiffin, O. 
Strelinger & Co., Chas A.. Detroit, Mich, 
Vitrified Wheel Co., Westfield, Mass. 


ENGINES, GAS AND GASOLINE. 
Daimler Motor Co., “*Steinway,”’ Long Island 
Cty, 
Otto Gas Engine Works, Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis. 
Springtield Gas Engine Co., Springfield, O. 
Webster Manufacturing Co., € hicago, Ill. 


ENGINES, STEAM. 
Ames Iron Works, Oswego, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N., J. 
Frick Co., The, Waynesboro, Pa. 
Greenfield. W. G. & G., East Newark, N. J 
Keystone Engine & Mach. Works, Phila., Pa. 
Sturtevant Co., B. F.. Boston, Mass. 
Weston Engine Co., Painted Post. N. Y 
Wetherill Mach. Co, James P., Chester, Pa 
FEED WATER HEATERS AND 
PURIFIERS. 
Hoppes Mfg. Co., Springfield, O. 
Taunton Locomotive Mfg. Co., Taunton, Mass. 


FILES. 
Arcade File Works, New York. 
Besly & Co., Chas. H., Chicago, Ill. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence, R. I, 
Detroit. Mich, 


Reynolds Bros , Columbus, O, 
FIRE-PROOF CONSTRUCTION 


Strelinger & Co., Chas A., 
New York. 


Philadelphia, Pa, 


Chay. H., Chicago, Il. 
Providence. R. I. 
Brightwood, 


TERIALS. 
Johns Mfg. Co., H. W., 
IRGES. 


American Gas Furnace Co., New York. 

Buffalo Forge Co., Buffalo, N. Y. 

Sturtevant Co., B. F., Boston, Mass. 

Wilkinson Co., The. Chicago, Ill. 
FRICTION CONES. 

Evans Friction Cone Co., Boston, Mass, 
FURNACES. 

American Gas Furnace Co., New York. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
GAGES. 

Brown & Sharpe Mfg. Co., Providence, R.L 

Coffin & Leighton, Syracuse, N. Y. 

Pratt & Whitney Co., Hartford, Conn. 

Wvke & Co.. J.. East ‘Boston, Mass. 
GEAR 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, RL 
Gould & Eberhardt, Newark, N. px 


THE WORLD RENOWNED 


AUTOMATIC INJECTOR, 


Starts Lower, 

Works Higher, 

Lifts Further, 
Handles Hotter Water 
THAN ANY OTHER AUTOMATIC INJECTOR. 


SEND For CATALOG. 


PENBERTHY INJECTOR CO. 
124 Seventh Street, DETROIT, MICH. 


Largest Injector Manufacturers in the World. 


‘A NEW CATALOGUE 


of Fine Machinists’ Tools has just been issued by 


SLOCOMB & Co., Providence, R. L, and it 
sheuld be in the hands of every thoro ugh me 
chanic and believer in good tools in the be st me- 
chanical work. Ask for new Catalogue “ E 


BEVEL GEARS 


Cut Theoretically Correct. 


 BAGRAM, 
A, Machinist, 
440 N. 12th St., Phila., Pa. 


RIGH CLASS ENGINE LATHES. 


PATENTED. 


With New and Valuable 
Features. 


MADE ONLY BY 


THE BRADFORD MILL COMPANY, 


Catalogue ‘‘A”’ describes our Lathes, 
CINCINNATI, OHIO, U.S.A. 


ENGLAND—Chas. Churchill & Co., Ltd., london & Birmin 


NEW YORK —Garvin Machine Co., Spring and Varick Sts. 


WE WANT MACHINISTS 
AND ENGINEERS 


to send for our catalogue of books on Steam, 
the Steam Engine, Mechanics, Machinery, Me 
chanical and Electrical Engineering, which 
will be mailed free on application. 

AND 


PHILADELPHIA BOOK CO., 
19 S. Ninth St., PHILADELPHIA, PA. 


gham. 


Manufacturers of 


Machinists’ Tools 


ondon Agts: Worcester, Mass. 
W. Burton, Grirritus & Co. 


R. K. LeBLOND, 


Manufacturer of 


‘ILVNNIONIO 


«Machine Tools, 


Pearl & Plum Sts. 


GEAR CUTTERS—Continued, 
Grant Gear Works, Boston, Mass. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, , New York. 
Pratt & Whitney Co., tlartford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Whiton Mach. Co., D. E., New London, Conn, 


GEARS. 
Bilgram. Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works, Boston, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York 
GRAPHITE. 


Dixon Crucible Co., Joseph, Jersey City, N. J 
GRINDING AND POLISHING 
MACHINES. 
Besly & Co., Chas. H., Chicago, II 


Brown & Mfg. Co., Providence, R, 
Builders Iron ‘oundry, Providence, R. I, 


Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York, : 
Hill, Clarke & Co., Boston, Mass. ag 
Landis Bros., Waynesboro, Pa. 
Norton Emer Vv Wheel Co., Worcester, Mass, 
Prentiss Tool & Supply Co., New York. 
Sellers & Co, Inc., Wm , Philadelphia, Pa, 
Screlinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co., Greenfield, Mass. 
GRINDERS, CENTER. 
Barker & Co, William, Cincinnati, O 
Diamond Machine Co., Providence, R. L. 
Trump Bros. Machine Co., Wilmington, Del. 
GRINDING MACHINE, COCK, 
Foote, Barker & Co., Cleveland, O. 

GRINDING MACHINE, CUTTER, 
Brown & Sharpe Mtg. Co., Providence, R. L , 
Cincinnati Milling Machine Co., Cincinnati, O. ; 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 
Diamond Machine Co, Providence, R, 1. 
Foote, Barker & Co., Cleveland, O. 
Garvin Machine Co., New York 
Hill, Clarke & Co, Boston, Mass. 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn, 
Prentiss Tool & Supply Co.,. New York. 
Wells Bros. & Co., Greentield, Mass 
Woodward & Rogers, Hartford, Conn 

GRINDING MACHINE, SURFACE, 

Brown & Sharpe Mfg. Co, Providence, R. 1. 4 
Diamond Machine Co,, Providence, R, I 
Woodward & Rogers, Hartford, Conn 

GRINDING MACHINE, UNIVERSAL, 

Brown & Sharpe Mtg. Co., Providence, R. I, 

Diamond Machine Co., Providence, R, I 

Landis Bros., Waynesboro, Pa. 
HACK SAWS. 

Besly & Co., Chas. H . Chicago, lil 

Montgomery & Co., New York, 

& C. Co., Chicago, Ill 

Strelinger & Co., Chas. A., Detroit, Mich. 
HAMMERS, DROP. 

Bliss Co., E. W., Brooklyn, N. Y 

Long & Allstatter Co., Hamilton, 0. 

Miner & Peck Mfg. Co... New Haven, Conn, 

Mossberg & Granville “Mfg Co., Previdence, 

R. 1. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Stiles & Fladd Press Co., Watertown, N. Y. 

Stiles & Parker Press Co, Brooklyn, N. Y. wl 

HAMMERS, POWER. 
Bradley Co,., The, Syracuse, N. Y, 

Bremer Machine Co, G, J., Kalamazoo, Mich, 
Hill Clarke & Co., Boston. Mass, 

HANGE 
Prvibil, P., New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 

HOISTS. 

Maris Bros., Philadelphia, Pa. 
Sellers & Co., Inc., Wm , Philadelphia, Pa, 

HYDRAULIC MACHINERY. 

The Watson-Stillman Co., New York, 

INJECTORS. 

Penberthy Injector Co., Detroit, Mich. 
Sellers & Co.. Inc.. Wm., Philadelphia, Pa, 

JACKS, LEVELING. 

Newark Machine Tool Works, Newark, N J, 

KEY-SEATER. 
Burr & Sons, John T., Brooklyn, N. Y. 

KEYWAY CUTTER. 

Baker Bros., Toledo. 0. 

LATHES (see also Turret Lathes). 

Barnes Co., W. F. & John, Rockford, II. 

Blaisdell & Co. Ww orcester, Mass. 

Bradford Mill Co., The, C 

Brown & Sharpe Mfg. Co., Providence, R. L 

Bullard Machine Tool C 0, Bridgeport, Conn, 

Davis & Egan Machine Tool Co,, The, Cincin- - 
nati, O 

Diamond Machine Co., Providence, R. I. 

Dietz, Schumacher & Boye, Cincinnati, O. 

Fay & Scott, Dexter, Me 

Fifield Tool Co.. Lowell, Mass. 

Fitchburg Machine Works, F itchburg, Mass. 

Flather & Co., Nashua, N. H. 
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LATHES—Continued. tt PLANERS— Continued. 
Gould & Eberhardt, Newark, N. J. ergenthaler 0., Pedrick & Ayer Co., Philadelphia, Pa. 
; Hendev Machine Co Torrington Conn. Prati & Whitney Co, Ha:ttoru, Conn 
Hill Clarke & Co., Boston. Mass. BALTIMORE, MD. Prentiss Tool ‘ Su ply ve. New ag 
MECHANICAL ENGINEERS AND MACHINISTS. Whitcomb Mig. Go., Worcester, Mass, 
Mc Padtee te : Philadelphia, Pa. INVENTORS OF THE LINOTYPE. Wilson, W A., Kochester, N. Y. 


New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton. o. 

Niles Tool Works Co.. New York. 

Prat & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Reed Co., F. E., Worcester Mass. 
Sebastian Lathe Co., Cine oO. 
Sebastian-May Co.. Sidney, 

Sellers & Co., Inc., Wm., Philadelphia, Pe. 
Seneca Falls Mfg. Co. Seneca Falls, N. Y. 
Stark John, Boston, Mass 

-rrineton Mfg Co, Torrington, Conn, 
Weils Bros. & Co.. Greenfield, Mass. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Montgomery & Co. New York, 
Sawyer Tool Co., Athol, Mass. 
S an tard Tool Co, Athol, Mass. 


MILLING CUTTERS. 


Brown & Sharpe Mfx. Co. Providence R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, J.. New York. 
Gar-in Machine Co.. New York. 
Reinecker, J E., Chemnitz-Gablenz, Ger- Home Study. Scranton, Pa, 
many PUMPING MACHINERY. 
MILLING MACHINES. Milli ng Machines ie Deane Steam Pumy Co., Holyoke. Mass. 
B i Milli Macl Co.. Bost Mass 1 Greenfield. W G.&G. E ast Newark, N. J. 
rainar¢ oston. ma Guild & Garrison. Brooklyn, N. Y 
Matting Ma SPEED LATHES, SLIDE RESTS, Wetherill Mach. Co , James P.. Chester, Pa. 
incl ati 1 Mia ine 
Cleuch, R. Mow Haven. Coun MANDRELS, etc., Adjustable and Solid | pyNCHES AND SHEARS. 


Davis & Egan Machine Tool Co., The, Cincin- Bliss Co, KB W. Brooklyn \. Y. 


PLANER CENTERS. 
Fay & Scott, Dexter, Me. 
PLANIMETERS. 


Hine & Robertson Co., New York. 


POLISHING WHEELS. 
puiluers Iron Founary, Providence, R. L 
Diamond Machine Co., Providence, R. I 


PRESSES, DIES, ETC. 
Adt & Son, John, New Haven, Conn. 
Bliss Co. W., Brooklyn. N. Y. 
Bremer Mac hine Co, G. J.. Kalamazoo, Mich, 
Ferracute Machine Co. Bridgeton, N 
McCabe, J. j.. New York. 
ie & Granville Mfg. Co., Providence, 


New Doty Mfg. Co., Janesville. Wis. 

Stiles & Fladd Press o., Watertown, N. Y. 
Stiles & Parker Press Co., Brooklyn, N. Y. 
Toledo Machine & Too! Co., The, Toledo, O, 


PUBLICATIONS. 


Compressed Air. New York. 


nati O. Camers Bremer Machine Co., G. J.. Kalamazoo, Mich, 
Forbes & Co., W. D.. Hoboken. N. J. 7 Buffalo Forge Co., Buffalo N. ¥ 
Ga:vin Machine Co., New York Davis & Egan Machine Twol Co. , Cincinnati,O, 
Hill Clarke & Co, Boston, Mass, All Kinds of SPECIAL and AUTO-MACHINERY Long & Alistatter Co , Hamilton, O 
Kempsmith Machine Tool Co., Milwaukee, Made to Order. McCabe, J. J.. New York 
m, ihe J. J.. New York. PRICES AND PARTICULARS ON APPLICATION. es & Granville Mfg. Co., Providence, 
Merzenthaler & Co., Utt , Baltimore, Md. Waterbury Farrel Foundry & Machine Co., 
Nil-s fool Works Co., H milton O. Waterbury Conn. 
Niles Tooi Works Co Ling Watson-stillman Co., The, New York. 
Prart & Whitney Co., Hartfor onn. 
Prentiss Tool x Supply Co. New York. 4 RAW HIDE. 
: Ree . Co., F_E., Worcester, Mass. ele New Process Raw Hide Co., Syracuse, N. ¥. 
Seil & Co., Inc., Wm., Phila telphia, Pa. REAMERS. 
a ee. Foundry & Machine Co., e Clevelanu Twist Drill Co., Cleveland, O. 
aterbury Con 4 Mergenthaler « Co., Ott., Baltimore, Md. 
MOLDING MACHINES. - Morse Twist Drill & Machine Co., New Bed- 
Tabor Mfg Co., Elizabeth, N. J. L HIS D & Whitney Co.. Hartford, Conn. 
MOTORS, ELECTRIC. Wells Bros. & Co . Greenfield, Mass 


Wi'ey & Russell C.... Greenfield, Mass, 
Crocker Wheeler Electric Co . New York. 
Dallett & Vo., Thos. H. Philadelphia, Pa. ’ RIVETING MACHINE. 
General Electric Co., New York. Drop Hammers, / \ Adt & Son fohn. New Haven, Conn. 
NEEDLE WIRE. Presses, ROCK DRIL ue 
Abbott. Wheelock & Co., Boston, Mass. Special Mach’y Dies. Ingersoll-Sergeant Drill Co., New York. 


kand Irill Co. New York. 
ROLLING MILLS. 
Bros.. New York THE 


Mossberg & Granville Mfg. Co. Providence 
ohns Mfg Co., H W. New York. R RI. G ASB 
York warenvows, ©. hn. Co, H. W.. New York. 
Johns Mfg. Co., H. W New York. ULES, GRADUATED STEEL. 
arling, Brown arpe, Providence. 
Cc. Sawyer Tool Co., Athol. Mass. 
Gooch. Che aries ].. Washington, D. Standard Tool Co Athol, Mass. 
shington, D. C. Wyke & C t B M 
We iderourn & C»., John, Washington, D. C SAWS. J.. East Boston, Mass. 
PATTERN LETTERS. & C. Co,. Chicago, Ill. 
Montgomery & Co, New York. SAWING MACHIN METAL, 
Wells, Heber. New York. Y. & C. Co., Chicago, Il. 
PERFORATED METALS. LS. 


No. 722 Arch St., PHILADELPHIA, PA. Columbia University, New York. 
3 King Perforating Co., The Correspondence Schools, Scran- 
PHOSPHOR BRONZE. SCREW MACHINES (see Turret Lathes). 
Smelting Co., Ltd., Phila- C 0. SCREWS, MACHINE. 
elphia, Pa. 
Cleveland Machine Screw Co., Cleveland, O. 
PIPE CUTTING AND THREADING Flather & Co., Nashua, N H 
cFadden Co.. Philadelphia, Pa. 
MACHINES. St., N.Y. Worcester Machine Screw Co.. Worcester, 
Armstrong Mfg. Co., The, Bridgeport, Conn. Chicage: 96 W. Wash’n St. Mass 
Curtis & Curtis, Brideport. Conn. : SCREW PLATES 
& Harvey Machine Co., Baltimore, 400-Page Catalogue of Supply Co., Chicago. Il) 
Geometric Drill Co , New Haven, Conn, SHEET METAL Reece. Edw J.. Greenfield, Mass 


Wells Bros & Co.. Greentield Mass. 

Wiley * Russell Mfg. Co., Greenfield, Mass. 
SCREWS. 

Cleveland Machine Screw Co.. Cleveland. 0, 

Wereester Mach Screw Co Worceste Mass. 


Hill. Clarke & Co., Boston, Mass. 
National Ma hinery Co., litin O. 
Saun !ers’ Sons, D., Yonkers, N Y. 


Wells Bros. & Co, Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 9 


Correspondence solicited, 


ANERS. : SEPARATORS, STEAM. 

PL Dies, Shears and Keys on Kn ine and Machine Works, Phila- 
Betts Machine Co., Wilmington, Del DROP HAMMERS Aelphia Pa. 

: Davis & Egan Machine Tool Co.. The. Cincin- . G, ETC. 

nati, ©. 


Cumbe rland Iron & Steel Shafting Co,, Cum- 
berland, Md 

Prvibil, P. New York. 

Sellers & Co., Inc.. Wm., Philadelphia, Pa 


Detrick & Harvey Mach. Co. Baltimore,Md | T0!s adapted for 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co, Nashua, N. H. BICYCLE 


a 


Garvin Machine Co., New York. AND = - = 
abe. ELECTRICAL WORK . Betts Machine Co., Wilmington, Del. 
New Haven Mfg Co., New Haven, Conn, Owners of Seas ta Ponsbins tue Davis & Egan Machine Tool Co., The, Cincin- 


Ni es Tool Works Co, Hamilton O, na‘i. O. 


Niles Tool Works Co., New York. THE STILES & PARKER PRESS CO. Fitchburg Machine Works, Fitchburg, Mass, 
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SHAPERS—Continued. 


Flather & Co.. Nashua, N. H. 

Fox Machine Co., Grand Rapids, Mich. 
Garvio Machine Co., New York. 

Gould & Eberhardt, Newark, N. 

Hendey Machine Co., Torrington, ‘Conn. 
Hill, Clarke & Co. Boston, Mass. 
McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., ‘Hartford, Conn. 
Sellers & Co... Inc., Wm , Philadelphia, Pa. 


SHEARS, ROTARY. 


Bethlehem Fdy. & Machine Co., South Beth- 
lehem. Pa. 


SLOTTERS. 
Betts Machine Co., Wilmington, Del 
Niles Too) Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co., G. J.. Kalamazoo, Mich. 
Geometric Drill Co., New Haven, Conn, 
McMullin Mtg. Co., R., Chicago, Il. 
Ott. Merxenthaler & Co, Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O. 
Wetherill Machine Co., James P., Chester, Pa. 


STAMPS, STEEL. 
- Sackmann, F. A., Cleveland, O. 


STEEL. 

Abbott Wheelock & Co., Boston, Mass. 
Crescent S.eel Co., Pittsburgh, Pa. 
ones & Co, B. M, Boston, Mass. 

McFadden Co., Philadelphia, Pa. 


TAPPING MACHINES. 


Woodward & Rogers, Hartford, Conn. 


TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Kussell Mfg. Co., Greenfield, Mass. 


THREADING MACHINES. 


Webster & Perks Machine Tool Co., 
field, O. 


TOOL HOLDERS. 
Gould & Eberhardt, Newark, N. J. 


TRAMWAYS, OVERHEAD. 


Coburn ‘Track Mtg. Co., 
Mass. 


TUBING, FLEXIBLE. 
Almond, T. R., Brooklyn, N. Y 


TURRET LATHES (Screw Maciuues). 

Bardons & Oliver, Cleveland, O. 

Bradford Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., Cleveland, O. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 
ones & Lamson Machine Co., Springfield, Vt. 
ficCabe, J. J.. New York. 

Niles Too] Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co.. Hartford, Conn. 

Prentiss Tool & Supply Co.. New York 

Warner & Swasey. Cleveland, O, 


VALVES, 


Jenkins Bros.. New York. 


VENTILATING FANS. 
Backus Water Motor Co., Newark, N. J. 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant & Co., B. F., Boston, 


VENTILATORS. 
Pancoast Ventilator Co., 


VISES. 
Hill Clarke & Co., Boston, Mass. 
McCabe J. New York 
McFadden Philadelphia. Pa, 
Niles Too) Works Co, New York. 
Strelinger & Co., Chas. A , Detroit. Mich. 
Wyman & Gordon Worcester, Mass 


WATER MOTORS. 


Backus Wacer Motor Co., Newark, N. J. 


WIRE MACHINERY. 
Adt & Son, John, New Haven, Conn. 
Goodyear, S. W , Waterbury. Conn. 
Waterbury- Farrel Foundry & Machine Co., 
Waterbury Conn. 
Waterbury Machine Co, Waterbury, 


WOODWORKING MACHINERY. 
Barnes Co., W. F. & John, Rocktord, II. 
bi A. Fay & Egan Co., Cincinnati, O. 
ryibil, P., New York. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


Spring- 


Holyoke, 


Mass, 


Philadelphia, Pa, 


Conn. 


MACHINERY. 


Presses, Pumps, Punches, 

Jacks, Valves, Fittings, . 

Packings, Accumulators. . 
SEND FOR CATALOGUE D. 


The Watson-Stillman Company, 


* Jackmakers to the Universe,” 


East 43d Street, New York. 


ed Hydrau te Punch. 


UNIVERSAL CUTTER AND SURFACE GRINDER 


A very useful tool. Send for Circular “D" and Price List, to 


R. M. CLOUGH, * w& New Haven, Conn., U.S. A. 


MACHINERY 
a TOOLS All 


Or Parts of Machinery of any kind, 


Models Built 
and Inventions Perfected. 


Write for estimates to 


F. R. MCMULLIN MFG, CO., 
General Office Chicago, lll. 


513-514, 218 La Salle St, 


WE 
BUILD 


A BOOK OF TOOLS! smoothbore 


‘Having had con- 
siderable experience in hangers 
getting out Tool cata- 
logues, let us say to you 
that the best and finest Smoothbore 
catalogue we have seen 
up to to-day, is ‘A 4 44 
Book of Tools.’ 
& Co., 

New York.” 

It is very clever in Montgomery & Co., to 
pay us this handsome comp ‘liment, but then 
they’re clever people, and the Book of Tools 
is a clever catalogue, It contains 550 pages, 
over 2,000 illustrations, and is the most com 
prehensive work of its kind ever issued. It 
is invaluable to the buyer and user of tools, 
and will be se nt post- -paid to any address 
upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO. 
DETROIT, MICH. 


We recently made radical improve- 
ments in Hanger Bearings. Our self- 
oiling boxes are reamed on a special 
machine which leaves the bearing sur- 
face very smooth and polished. The 
bore being very exact, the shaft has 
the maximum amount of bearing. 
The oil chamber holds oil enough for 
3 to 6 months, Durability and good 
workmanship guaranteed. 


anger 


For Ceiling, Floor or Wall. Adjust- 
able in every direction. Neat designs; 
correct proportions; accurate work- . 
manship. Sizes and styles to answer 
all requirements. Machinists: Don’t 


make_hangers. Buy them same as 
you buy your set screws. You'll get 
a better, a more modish article, and 
you'll probably save money. Send 


for special circular with telegraph code. 


50 


differ- 
Samples sent at a merely nominal 

sizes 

and P. PRYIBIL, 

styles. 


512-524 W. St. Y. City. 


A. B. C. Code used 


a A A 


Smoothbore 


Different from others 


Milling ond Gear Cutting Machines. 
BRAINARD MILLING MACHINE CO., 


Smoothbore 


156 Oliver Street, 14 S. Canal Street, 
BOSTON. CHICAGO, 
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Engineers 
Builders. 


and 


Machine 


Invite Correspondence. Have Interesting Literature, Photos, Etc., to send. 


Main Office and Works: Hamilton, Ohio. 


PLFASE MENTION THIS PAPER WHEN WRITING. 


Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 


A. GRAY CO., CINCINNATI, 

These Machines are sold by the following Agents: 

3. A. ORs. & EGAN CO. 34 South Canal Street, CHICAGO. 

STRONG, CARLISLE & TURNEY CO., 193 Bank Street, C LaVELAND, 0. 

E. A. KINSEY & CO,, 331 West Fourth Street, CINCINNATI. 

THOS. K. CAREY & BROS. CO., 26 Light Street, BALTIMORE, “MD. 

J.J. McCABE, 14 Dey Street, NEW CITY. 

SCHUCHARDT & SCHUTTE, BERLIN, Germany, and VIENNA, Austria. 

CHAS. CHURCHILL & CO., LTD., LONDON and BIRMINGHAM, England. 


Oo. 


NICHOLSON 


SEND FOR C 0 BOX 188, 
ILLUSTRATED PAST . PROVIDENCE, 
CATALOGUE. RECORD R.1.,U. S.A. 

the best 


GUARANTEE 
for the FUTURE. 


How to Save Money in oh 
Blacksmith Shops. % »* 


By ORVILLE H. REYNOLDS, 


LLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 
of bulldozer and helve hammers. Ought to be in 
the hands of every foreman blacksmith. Pub- 
lished by LOCOMOTIVE ENGINEERING, 

Price 25 cents. 256 Broadway. New York. 


FLAT TURRET 
LATHE. 


Jones & Lamson Machine Co. 
Springfield, Vt., U.S. A. 


SOLE BUILDER OF THE 


Flat Turret Lathe. 


FOREIGN REPRESENTATIVES : 
. Koyemann, Charlottenstrasse 112, Dusseldorf, 
Germany. 
om “ ansse ns, 16 Place de la Republique, Paris, 


Charle st ‘hure hill & Co., 9-15 Leonard St., Finsbury, 
London, E.C. and 6 Albert St., Birmingham, Eng. 
Henry Kelley & Co., 26 Pall Mall, Manchester, Eng. 


Shaping, Slotting and Shearing Machines. 

Emery Hydraulic Testing Machines. 

Lathes for Screw Cutting and Turning. 

Lathes for Wheel and Axle Turning. 

Electric and Power “Jib” and “Traveling” Cranes. 
Riveting, Punching and Planing Machines. 
Shafting, Pulleys, Couplings, etc., etc. 


WILLIAM SELLERS & CO. (Incorporated), PHILADELPHIA, PA. 


“ACME 


Machinery Co. 


MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. -™~ 


ALSO SEPARATE 
HEADS AND DIES. — 


COULD & EBERHARDT, 


NEWARK, N. J. 


SELAPTPERS. 


HEBER WELLS, 
Pattern Letters. 


For Iron and Brass Castings 
Various Sizes and Styles. ... 


157 Witliam St., NEW YORK. 


Cutter or Screw Plate 


EDW. J. REECE, 
MANUFACTURER, 


GREENFIELD. 


Send for New Catalogue of 
Screw Cutting Tools. 


WHEELS 


GE A R CUTTING 


Grant Gear Works, 


125 South 7 Street, 
{ILADELPHIA. 
6 Portland’ et, 


GRANT 
GEARS 


Trade DOUBLE TRIPLE QUICK STROKE Mark 


EBERHARDT’S PATENT New Extension Base and 
Extra Support. 12, 14, 16, 18, 20, 24, 28, 32 in. 
JOHN ‘& SONS, JounsToNE, SCOTLAND, 
nts on Gear Cutters for Great Britain. 
SCHUC HARD & SCHUTTE, GENERAL AGENTS, 
Berlin, Germany ; 17 Breitegasse, Vienna, Austria. 


86 Sene 
VELAND. 


Send oe Catalog. 


Che Deane 


> OF HOLYOKE, 


STEAM PUMPS 


FOR EVERY 
SERVICE, 


Boiler Feed Pump. 
DEANE STEAM PUMP CO. 
HOLYOKE, MASS. 


New York. Boston, Chicago. 


~ 
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their heads.” So they were everywhere 
and nowhere, and mainly “cluttered” up 
the machine shop, and it was usually 
easier and cheaper to order a new casting 
from the foundry than to find one ready 


Fig. 1. CASTING STORAGE, 


made among the lathes and drill presses, 
or the partially completed machines, on 
the erecting floor. 

A glance at Fig. 1 will show that cast- 
ings delivered at this shop not only have 
a place where they can rightfully lay their 
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heads, but that each individual casting has 
a certain specified and designated locality 
assigned to it. If it is a large casting, a 
certain floor space is reserved for it, and 
this space is designated by symbols painted 


| 


on little sign-boards attached to the upper 
floor timbers, and high enough so that all 
of them can be seen and read from any po- 
sition in the room. Under these guide- 
boards will be found on the floor the 
heavier castings for the machine indicated, 


19-1001 


and in the contiguous wall bins the smaller 
castings for the same machine. 

The door at the right leads into the office, 
and the only irregularity to be seen in the 
picture results apparently from the fact 


Fig. 2. STEEL BAR STORAGE 


that the photo was taken at a season of the 
year when the office stove was not in use 
and was therefore classed as a casting 
The larger door back of the man is where 
the castings come in. The trucks, when 
driven up to this door, are level with the 
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casting-storage floor, and an overhead 
traveler takes the castings and delivers 
them at any section. The beam of the 
platform scale by which they are weighed 
is seen at the right of the door.. 

When castings are received here, there 
is no doubt about where they should go, 
no moving of others to make room for 
them, and no piling of four tons of cast- 
ings that won't be needed for a month on 
top of one that will be needed to-morrow. 
When a machinist wants one of them, the 
man who goes for it knows exactly where 
it will be found, and he can get it without 
the least difficulty. 


STORAGE OF WROUGHT STOCK. 


The arrangements for storing bar steel 
and wrought stock generally are equally 
systematic, and the room devoted to this 
is shown at Fig. 2. Standards are fas- 
tened to the floor, and to these are fas- 
tened, by set-screws, the short support- 
‘ug arms with upturned ends upon which 
the bars of stock are laid. Figures desig- 
nating sizes are painted on these arms, as 
shown; sizes progress in regular order, 
and every bar in stock can be readily come 
at, and its length measured, without re- 
moval from the stand. The six stands 
seen on the floor hold two carloads of 
stock. 

In the bins ranged around the outside 
of the room are the smaller wrought parts 
of machines, and in the foreground are 
the cutting-off and centering machines. 


PLANER PRACTICE. 

A corner of the machine shop on this 
same floor is shown at Fig. 3. This cor- 
ner is devoted to planers. They all rest 
upon stone foundations independent of 
the floor, and here are found a number 
of special fixtures designed to facilitate 
the work, secure accuracy and economize 
the labor of both planing and scraping. 
The work on the planer in the foreground 
speaks eloquently of the difference in cost 
between machines built in large numbers 
and those built one at a time, and the 
second one shows, in use, a special angle 
plate which is carefully scraped square 
and true to represent the front of the col- 
umn of the machine. The knees are planed 
to fit this angle-plate and it is then used 
to hold the knee on the planer platen while 
that portion to which the saddle is fitted 
is planed. Thus, it would be rather more 
difficult and bothersome for a planer man 
out of square” than to 
get them right. In this case a string of 


to get the knees 


pieces all planed at once is not possible for 
obvious reasons. 


FINISHED PART STOCK ROOM. 


At Fig. 4 is the stock room for finished 
parts of machines. At the left, in the cup- 
boards and in assigned places upon the 
floor, the stock is kept from which the 
erectors draw their supplies. With each 
lot of parts there is one piece which is the 
sample or model by which the others are 
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made. Its various sizes and such other 
information as is needed are stamped 
upon it, and it serves the lathesmen and 
others in lieu of shop drawings or blue- 
prints. 

So long as there is an ample supply of 
finished pieces, this sample is kept with 
them; but when the stock of any part gets 
low and it is time to think about making 
some more of them, the sample is taken 
out of the bin and put in its appropriate 
place on the table, seen at the right. This 
table is divided by partition strips to fa- 
cilitate classification, and when any given 
sample is found there it means that as 
soon as things can be brought around to 
it some foreman machinist should receive 
that sample with an order to make a lot 
of pieces like it. 

The condition of the table at the time 
of my visit, and when the photo was taken, 
indicates that there is no immediate 
danger of the shop being run on short 
time for lack of work. 

This arrangement serves to show at a 
glance what parts are low, and avoids a 
good deal of unnecessary delay in making 
shipments for the lack of some part small 
enough to be overlooked, yet just as neces- 
sary as the elevating screw or the cone 
pulley. 

Just outside this stock room, and con- 
venient to it, is the erecting floor, shown 
in Fig. 5, and at Fig. 6, a corner in which 
are vise benches and some of the fitting 
stands which have been previously men- 
tioned, and which seem to afford remark- 
able facilities for getting at the surface to 
be scraped in the best possible manner. 


SURFACE SCRAPING. 


Speaking of scraping, their practice here 
reminds me that I have long thought it 
ought to be time for machinists to get 
over the idea that they can fool each other 
about the character-of a scraped surface 
and what it represents. 

A good many machines go into the 
hands of men who know little or nothing 
about scraping, and readily believe that 
the more ornate the pattern of scraping, 
the better the artist who did it, and the 
better the job of scraping must be. But 
we machinists know better than that, Mr. 
Editor. We know that a man can take 
a good sharp scraper, smear a little lard 
oil over the surface to be scraped, and by 
skillful manipulation produce a_ surface 
that is merely beautiful to look upon; or, 
rather, it is if the looker don’t happen to 
know that it is simply a fraud, and that 
the man who did the work had no more 
conception of what a scraped surface 
should be than a man has who makes 
washboards for a living. 

It has seemed to me that since machin- 
ists generally are “onto” this that we 
might as well give up the practice of orna- 
menting scraped surfaces on machines 
that are to go into the hands of machin- 
ists, and follow the example of a few lead- 


ing builders in leaving the-e suriacesas they 
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naturally appear after being scraped, with 
the sole object of making them true and 
smooth. It may be all right for us to fool 
the Philistines that buy general machin- 
ery, but when we attempt to fool tool- 
buyers we only fool ourselves, is seems to 
me. 

There is another side to this matter, 
however, and, wishing to be fair, I will 
present that also, and the strongest pre- 
sentation of the other side that I know of 
is simply to tell what the practice of the 
Cincinnati Milling Machine Company is, 
and the philosophy upon which it is 
based. 

To begin with, we must acknowledge 
that an irregularly scraped or an un- 
adorned scraped surface may be just as 
much of a fraud, so far as accuracy is 
concerned, as any other, simply because 
the work may not be skillfully or conscien- 
tiously done. 

Fig. 7 gives some idea of how the 
scraped surfaces on the front of the col- 
umn of a Cincinnati milling machine 
look. I asked Mr. Geyer to have it pho- 
tographed for me, and in the kindness of 
his heart he has done so, evidently rather 
against his inclination, being reluctant 
to have the photograph presented to 
readers of the “American Machinist” on 
the ground that it will be misleading, and 
he says: “It gives the appearance as if the 
surface was dug out; whereas the purpose 
of our style of scraping, as you well 
know, is to get a perfectly smooth sur- 
face.” 

The fact is, however, that the photo- 
graph faithfully reproduces the appear- 
ance of the scraped surface as it looked 
to me. The surface is one of those which 
you instinctively rub the tips of your 
fingers over to see if it really is com- 
posed of a lot of little hills with valleys 
between them about a quarter of an inch 
deep, or only appears so. As a matter 
of fact. it only appears so, and is pro- 
duced by what to me is a new method 
of handling the scraper. The scraper is 
a straight, plain affair, such as is com- 
monly used, but particular pains are taken 
to have its broad edges precisely straight 
and very keen. The surface is first care- 
fully scraped true and to a good bearing 
in the ordinary manner, and I saw this 
work being done and know that it was 
well done. 

After this the broad scraper was applied 
and passed over the surface with a motion 
somewhat suggestive of a boy walking on 
stilts, only that in going across the sur- 
iace no part of the scraper’s edge was at 
any time removed from the metal. The 
scraper being app‘ied in the usual man- 
ner, was first swung around in an are of a 
circle, one extreme end, or corner, of the 
edge forming the center upon which it 
turned; then the corner which had been 
thus advanced became in its turn the cen- 
ter about which the edge was swung 
to advance the other corner; and thus, 
swinging alternately, first on one corner 
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and then on the other, the scraper was 
advanced across the surface, taking an 
exceedingly light cut, yet sufficient to re- 
move the exceedingly small and fine high 
spots left by the previous orthodox scrap- 
ing operation, and making the surface 
marvelously smooth without destroying 
its accuracy in the least. Mr. Holtz, who 
gave me an opportunity for satisfying my- 
self on this point, stated as his belief that 
this final scraping in that manner with a 
broad scraper did not in the least impair 
the accurate truth of the surface secured 


Fig. 7. A SCRAPED SURFACE. 
by the previous scraping, and, by remov- 
ing the small high spots, gave a better 
bearing surface—a surface better adapted 
to its purpose than it would otherwise be. 

This, however, is ornamental scraping 
for an entirely different purpose from that 
which inspires the scraping first referred 
to, and I don’t just see how we are to dis- 
tinguish between the two kinds, or, in fact. 
to know much about the character of a 
scraped surface, unless we see the work 
done, or test it, or pin our faith to the 
name-plate. And it is safe to do this last 
sometimes. What we call “a name” usually 
has some reason for its existence, and rep- 
resents careful, conscientious and skillful 
work in the hands of satisfied customers. 

I have recently seen scraping composed 
of regular squares, each with a Maltese 
cross in the center. No name-plate could, 
I think, ever make such scraping look 
like the genuine article, or look right to 
a genuine machinist. 

S. T. FREELAND. 
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“Limit” Taps. 


If a tap is made straight or truly cylin- 
drical, it must lose its size by becoming 
smaller from end to end the first time 
it is put through a piece of metal; not 
very much smaller, for we know that 
a straight tap will tap a large number of 
holes before the threads thus produced 
become materially under size. But we 
also know that sometime in the continued 
use of a straight tap the work it produces 
will begin to be noticeably undersize, be- 
cause the tap itself has worn down to a 
smaller diameter than it originally had, 
and as this reduction of diameter comes 
from work, we know it must begin as 
soon as the work begins, and that, in point 
of absolute fact, the straight tap must lose 
its original size in the work of tapping 
its first hole. With the truly cylindrical 
form of tap, by far the greater part of its 
work is done at the leading end, and in 
consequence it follows, of necessity, that a 


Fig. 


ILLUSTRATING ACTION OF TAPER 


tap which is originally truly cylindrical 
must become a taper tap as soon as it has 
done a certain amount of work, and by 
the same course of reasoning it is clear 
that the originally cylindrical tap must 
become a taper tap as soon as it passes 
through its first piece of work. All of 
these conditions and results are perfectly 
understood by those who have made a 
study of the matter, and by those who 
have had an extended experience in at- 
tempting to produce tapped holes of uni- 
form diameter in which carefully sized 
screws will turn with an approximation 
to uniformity of fit and friction. I do not 
know of any such thing as the tapping 
of threaded holes to absolutely uniform 
size, and do not believe that there can 
be found in any manufactory screws so 
nearly to one size, or holes tapped of so 
nearly a uniform diameter that some 
screws will not be found much better fits 
in some holes than others, judged by the 
hand on the screwdriver, and I am cer- 
tain that in the case of cycle spoke nipples 
the work sold by the largest makers is 
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very far from being of uniform thread 
diameter. I do not believe that internal 
threads of uniform diameter can ever be 
produced with a single tap, nor that uni- 
form diameter tapping can ever be done 
with taps of an originally cylindrical form. 
I do believe, however, that with taps of 
the “limit” form, which I shall presently 
describe, and which is not new, but, on 
the contrary, very old, although not com- 
monly found in taps offered for sale in the 
open market, tapped holes may be pro- 
duced which shall vary in diameter only 
within fixed limits, and what is more, that 
this variation limit may be made as small 
as is desired; which amounts to saying 
that by the use of the “limit” form of tap, 
tapped holes may be produced which are 
substantially of uniform diameter. Be- 
fore dealing with the “limit” form of 


tap, it is worth while, for the sake of a 
full understanding of the action of a tap, 
to consider the action of a taper tap in 
work. 


As each turn of thread of such 
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a tap is smaller in diameter than the one 
which follows it, it is obvious that the 
whole outline of each and every cutting 
tooth of the tap must remove metal from 
the nut being tapped as the work of tap- 
ping this nut proceeds. 

In Fig. 1, let the top figure represent 
the cutting teeth in the one single groove 
of the tap; there are commonly four 
grooves in a tap, but for simplicity of il- 
lustration, suppose this tap to have but 
one groove, and hence but five cutting 
teeth in the of the tap, which is 
sloped in a straight line and backed off 
on the slope line A B in the usual manner. 
Then, because this tap is taper, every part 
of the outline of tooth 2 is farther away 
from the axis of the tap than tooth 1, and 
every part of the outline of tooth 3 is 
farther away from the axis of the tap 
than that of tooth 2, and so on, tooth 5 
being farthest out of all; hence, the angu- 
lar sides as well as the tops of the teeth 
must always be in cut when the tap is at 
work. Consequently, the successive chips 
cut by teeth 1, 2, 3, 4 and § as the tap ad- 
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vances into the metal must have the forms 
shown at I, 2, 3, 4 and 5 in Fig. 1, these 
chips originally occupying positions in 
the nut as shown in 6. It is clear from 
this pictorial representation that chip 1 
requires the least power to cut it, and that 
the power required to cut each chip in- 
creases regularly up to the fifth, which has 
about three times the length of cut of the 
first, and hence may be supposed to re- 
quire about three times the power. It is 
this shape which causes the supposedly 
cylindrical tap, which is really a taper tap, 
to consume very much more power than 
is required by a “‘limit” tap to do the same 
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ILLUSTRATING 


work, because the taper tap cannot simply 
deepen a partly cut thread groove by re- 
moving metal from the the 
cut only, but must also widen the cut 


bottom. of 


as it deepens it. 

Because of all the foregoing, I shall as- 
sume it as proved that no truly cylindrical 
taps can be used, because taps originally 
truly cylindrical become taper taps as soon 
as they are put at work, and that taps origi- 
nally cylindrical in form cut over the en- 
tooth in the 
length of the taps if passed all the way 


tire surface of each whole 


through a nut. I do not need to “assume” 
it proved that the originally cylindrical 
tap the whole length the 
first time it passes through a piece of 


loses its size 
metal, because that fact is conclusively 
shown by everyday experience. From 
what I am about to show in regard to 
“limit” taps, it will be seen that in no case 
should a tap ever be made originally truly 
cylindrical, or of one diameter through- 
out its entire length, although almost all of 
the taps offered for sale are so made, in 
obedience to a blind following of tradi- 
tions and a failure to consider the actual 


conditions of tap use. 

The “limit” tap is of the shape shown in 
Fig. 2, largest at the nose or entering end, 
and a straight taper from one end to the 
other. 


The nominal diameter should, 
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perhaps, be located at the middle of the 
length of the thread, and the taper should 
be, perhaps also, considerable; say on a 
14-inch tap of ordinary length of thread 
as much, I think, as 0.005 inch, or half a 
hundredth of an inch. I am not at all cer- 
tain as to what should be the exact differ- 
ence in the diameters of the two ends of 
a 14-inch tap, because in my own experi- 
ence I have never used any taps of this 
shape in which any attention was paid to 
securing accurate sizes in parts of an inch, 
except in cases where the diameter was 
very much greater that 14 inch and the 


taps were made of adjustable diameter; 
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the 
“limit” shape has been confined to cases 


my experience with small taps of 
where only a few thousand holes were to 
be tapped of nearly uniform diameter, and 
I cannot therefore be sure from my own 
experience as to the proper taper per inch 
for taps of this kind. But assuming the 
threaded part of a ™%-inch tap to be 2 
inches long and the taper 0.005 inch, and 
the threaded part of the tap to be '4 inch 
diameter at its middle point and the nose 
of the tap to be chamfered off for a dis- 
tance of '4 inch to form the cutting part, 
then the first holes tapped by the “limit” 
tap will be ene quarter of 0.005 inch or 
0.00125 inch too large, and supposing the 
tap to be worn entirely out, that is to say, 
ground away as the nose grows dull until 
the last thread made the size, the last hole 
tapped would be one-half of 0.005 inch or 
0.0025 inch below size, and the maximum 
diameter variation in the work done in 
the lifetime of the tap would be three- 
quarters of 0.005 inch, or 0.00375 inch. 

It will be observed that with this form 
of tap the extreme possible variation in 
work diameter produced can be foretold 
from the first; while with a tap originally 
cylindrical, nothing of the sort can be 
It is only known that the ori- 
ginally cylindrical tap will become a taper 
tap, and that it will constantly diminish 
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in diameter from end to end as it is used. 
It is also certain that the shape of thread 
produced by the “limit” tap will always 
be that given to the tap threads, while the 
shape of thread produced by an originally 
cylindrical tap is always uncertain. The 
“limit” tap always finishes the outer point 
of the nut thread with a new and unworn 
cutter, while the points of all the teeth 
of an originally cylindrical tap are dulled 
in some degree by its first passage through 
a piece of work. 

The tap-makers are perfectly aware of 
the importance of using cutters to thread 
taps which employ the “limit” idea. The 
threading tools used in automatic tap- 
making lathes are not single-point tools, 
but chasers, set so that the leading end of 
the chaser is nearest the axis of the taps 
to be threaded; the consequence is that so 
long as the iine of chaser teeth maintains 
its original obliquity to the tap axis, and 
is not moved in or out, it may be ground 
in position as its leading end becomes 
dulled, until worn out, without causing a 
greater diameter variation in the taps pro- 
duced than twice the opening of the angle 
between the following end of the chaser 
and a cylinder placed in the lathe centers. 
The angle of obliquity used in setting the 
chasers in automatic tap-cutting machines 
is very small, perhaps giving only one or 
two thousandths opening of the angle at 
the following end of the chaser, which 
would give 0.002 inch or 0.004 inch as the 
extreme variation in tap diameter pro- 
duced in the life of the chaser. 

I do not know why chasers are not al- 
ways used in the tool-post of the engine 
lathe for threading screws; I know the 
practice of using single-pointed threading 
tools in the engine lathe is almost univer 
sal, even in shops where the use of the 
chaser in threading taps is invariable. 

The “limit” idea is also used in setting 
tools in 


broad-nosed scraping planer 


work; the leading corner of the scraper 
is set low, with the result that the differ- 
ence in the hight of the first and last cut 
made during the life of the scraper can 
not exceed the difference in the hight of 
the leading and following corners of the 
tool. Lastly, “limit’-shaped taps are reg 
ularly made in some tool-rooms for shop 
use, and some large contractors in New 
England shops make “limit’-shaped taps 
at their own expense rather than use cylin- 
drical taps furnished by the shop free of 
cost, because the “limit” taps turn easier 
in tapping, do not break off, and tap holds 
more nearly to size. 

The successive cuts taken by a single- 
grooved “limit” tap, and the shapes of the 
successive chips produced, are shown in 
Fig. 2, and Fig. 3 shows graphically the 
comparative length of chip surface cut 
over by the cylindrical tap and the “limit” 
tap to produce the same thread by the 
removal of the same number of cuts: and 
it seems likely that the power required 
is even much less than this lesser length 
of chip cut in case of the “limit” tap would 
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seem to imply, because the teeth of the 
taper or originally cylindrical tap are al- 
ways in hard contact with the whole in- 
terior of the nut covered by the tap, while 
the “limit” tap is free from the surface 
of the nut, except at the points of actual 
cutting action. From my own experience 
I should say that the “limit” tap requires 
only about one-fourth the power to turn 
it which is demanded by the taper tap 
doing the same work. 

Francis H. Richards, of Hartford, is a 
sufficiently ingenious tool-maker to have 
found.a way to make taper taps for tap- 
ping pipe fittings so that his taper tap was 
always biggest at the little end, impossi- 
ble as this and this 


statement seems, 
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No. 1 would be worn out before the diam- 
eter of No. 3 was so much decreased as 
to be noticeable. 

To carry out this 3-tap operation with- 
out loss of time, a vertical turret work- 
holding fixture, mounted on a horizontal 
shaft and having a step rotation from one 
work seat to the next, may be employed: 
this turret to be confronted by three tap 
carrying spindles of ordinary construc 
tion, spaced the same as the work-hold- 
ing seats, so that all three of the taps can 
operate simultaneously, and thus tap work 
by the 3-tap method in the time required 
with a single tap by ordinary methods. 

There is nothing new under the sun, 
and perhaps some of the readers of this 
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Richards “limit” tap worked with surpris 
ing ease. 

Suppose three “limit” taps, all new and 
all the same diameter and same _ shape, 
are successively put through a piece of 
third 
merely touch the threads formed by the 


metal, the second and taps would 
passage of the first through the hole. Sup- 
posing this operation to be repeated a 
great number of times; the first tap does 
almost all the work and grows smaller as 
it is sharpened, and the second tap will 
at some stage of the repeated operations 
begin to take a small cut, while the third 
tap will for a long time pass through 
the work inoperatively, but may during 
the life of the first tap begin to take a 
small cut, and the variation of the diameter 
of the work made can be accurately deter 
mined by noting the length of the third 
tap which is in cut, or in contact with the 
metal, because the taps all have uniform 
end diameters and are of uniform taper, 
and hence are of known diameter at any 
point in the length of any one of them 
As soon as the third tap shows that it is 
cutting the minimum diameter the first 
tap is discarded, No. 2 becoming No. 1, 
No. 3 becoming No. 2 and a new tap being 
supplied for third place, and the work pro 
that the No. 2 
than in the 


ceeds as before, except 


tap is slightly smaller first 
stage, when all three taps were new, and 
No. 3 would have 


But I 


consequently the new 
a little work to do from the first. 


believe that this diminishing tap diameter 


would not affect the possibility of accurate 
sizing by this 3-tap method, because the 
No. 1 tap has such a great proportion 
of all the work to do that the change would 
probably come from the wearing out of 
the No. 1 tap rather than from the falling 


of No. 3 below the minimum diameter. 


At all events, the threaded part of the 
taps could be made of such length that 


LENGTHS OF 


CUT FOR SAME EFFECT. 


paper will be able to tell me where I can 
see this method of tapping with three or 
more exactly similar taps in operation 


It is new to me, however, and the varia 


tion in cycle nipple thread diameters put 
on the market by the largest manufactur 


ers of those articles, convinces me that 


there are good establishments in) which 


this method of tapping is unknown. 
The only method known to me as in 


common practice for keeping tapped 


holes to size, is to make all the taps of 


one diameter by finishing with an ad 


justable sizing tool, so that the taps are 
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Duplex Pump Valve Gear. 


We present herewith from the columns 
of “Engineering,” a diagram showing in 
plan what appears to be a real improve 
ment on the standard construction ol 
duplex pumps. 

It is well known that the pause of each 
piston at the end of the stroke takes place 
in the standard form of pump with the 
steam port full open, which results in the 
cylinder being packed full of steam, even 
though the work of the stroke may have 
been made with the steam considerably 
throttled 


as we gather it from the description, is to 


Che main purpose of this gear, 


overcome this difficulty by causing each 


piston to move its own valve enough to 
close the admissian, open the exhaust and 
give a slight lead, but no more—the open 
ing of the steam port to full steam for the 
return stroke being accomplished as at 
present by the opposite piston 

The mechanism is extremely ingenious, 
as will be seen from the illustration, al 
though at the same time it is quite simple 
rhe do not 


nect directly to the opposite valve stems, 


usual swinging levers con 


but to the floating lever / In the posi 
tion shown, piston rod B is at rest, and 
Phe 


of lever /, derived from C, con 


pin a is consequently a fixed fulerum 
movement 
sequently moves both valves—that of side 
A sufficiently to cut off steam, open the 
and that of side B 
at the 


exhaust and give lead; 
to give full steam ! hence stops 
end of its stroke, when pin 6 becomes a 
fixed fulcrum, and the next movement ot 


derived Ire 
the 


mm J), acts to 


B side and to 


.1 side to tull steam 


the lever cx 


the from 


thi 


haust steam 


open the valve ot 
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DUPLEX PUMP VALVE GEAR. 

cylindrical and of uniform size, and using Phe action of the gear is also claimed to 
these taps in pairs, one for roughing and — give a full and defined stroke to the pis 
one for finishing; and as soon as the tons, and to shorten the length of the 
holes come small the roughing tap is pause, thereby giving a larger number of 
thrown away, and the finishing tap is strokes for a given actual piston speed. 
taken for roughing and a new tap for the The pump is being introduced to the 


tapped 
the 


finishing cut. Deep blind holes 
by this method are always small at 
inside end. 


HORACE L. ARNOLD. 


The average age of students entering 
the Mechanical Engineering Department 
of Cornell University is now twenty years 


English market by Beaver & Dorling, of 


Dewsbury. 


a 4 
Paterson machinist belongs the 


To a 
distinction of offering to make the oddest 
bet on the Election we have heard of. 


He offered to put up his life’s services as a 


machinist on his candidate against $1,000 
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ELECTRICAL MACHINERY. 


Electrical Devices for Changing the 
Speed of Series Motors—Il. 
BY WM. BAXTER, JR. 

In a previous article under the above 
heading, it was shown that the velocity of 
a motor could be increased by arranging 
the field coils so that the whole or a por- 
tion could be placed in service. This 
method renders it possible to increase the 
speed, but not to decrease it; that is, if 
the motor is regarded to be in its com- 
plete form when all the wire on the field 
is traversed by the current, its velocity 


P N 


=. 


Fig. 


then will be the lowest, and the success- 
ive cutting-out of portions of the coils 
will increase the speed. Changing the 
magnetic strength of the field is the only 
way in which any variation of the velocity 
of a series-wound motor can be effected; 
but the arrangement of dividing the field 
coils up into sections, and cutting these 
out in succession, is not the best that can 
be used, and it does not admit of as great 
a change in the velocities as that known 
as the commutated field method, which 
is generally regarded as superior. This 
method is shown in the accompanying 
diagrams. 

Fig. 1 shows a motor with the field 
wound for this arrangement. The design 
here used is one in which the field is mag- 
netized by a single coil, this construction 
being considered more advantageous to 
show the wire connections, on account of 
its removing the complications that would 
have to be introduced to show the con- 
nections of a motor provided with two 
coils; but the system can be applied to any 
number of coils. 

The field coil in Fig. 1 is divided into 
four sections, C, C1, C2, C3, and the end of 
the first section is connected with the be- 
ginning of the second, as shown by the 
dotted line running from terminal 2 to 
terminal 3. In the same way, the ends 
of the other sections are joined; hence, if 
the current enters through the wire P 


it will pass through the armature and then 
through all the sections of the field in suc- 
cession, or in series, as it is generally ex- 
pressed. The object of the commutated 
field method is to so connect these sec- 
tions that they may be placed in parallel 
with each other as well as in series. The 
changes or combinations that can be 
made with the division of the field coils 
into four sections are shown in Figs. 2, 3, 
4. In Fig. 2, it will be noticed that the 
wire a, coming from the armature, con- 
nects with terminals 1 and 3, and also, 
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Fig. 3 


N by the wires D and E. The terminals 
2 and 3 are connected with each other, as 
shown by the dotted line, and so are the 
terminals 6 and 7. By tracing out these 
connections it will be seen that the cur- 
rent passes through the field in two cir- 
cuits, one by the way of wire b and sec- 
tions C, C1 to wire D, and the other by 
wire c and sections C2, C3 to wire E. 

In Fig. 4 it will be seen that the cur- 
rent from the armature passes by wire a 
to all the lower terminals of the four field 
sections, and from all the upper terminals 
it goes direct to wire N. In this case, 
therefore, the current passes through the 
field coil by four paths, each one con- 
sisting of a single section. 

A study of these four figures will show 
that in effect this arrangement is the 
same as the one shown in the previous 
article on this subject. That is, in the 
first figure the current passes through all 
the sections of the field. In the second it 
only passes through three in effect, be- 
cause the two sections C and C? are in 
parallel, and the two together only have 
the effect of one, owing to the fact that 
each one is traversed by one-half the cur- 
rent. In the third figure the effect is the 
same as it would be if only two sections 
were in use, for here there are only two in 
series, and the fact of there being two in 
parallel only serves to provide two paths 
for the current and to divide the latter 
into two equal parts, but the action upon 
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COMMUTATED FIELD FOR SERIES MOTOR. 


that the other ends of the coils to which 
these terminals belong, that is 2 and 4, are 
connected with each other. Under this 
arrangement, the current will pass 
through the two sections C and C? in 
parallel, and through the other two, C? 
and C3, in series. 

In Fig. 3 the wire a connects with ter- 
minals 1 and 5, by the wires b and c, and 
terminals 4 and 8 are connected with wire 


the field is the same as it would be if only 
one of the paths were used. In the fourth 
figure the current only passes through 
one section in series, and through the four 
in parallel; this simply divides the cur- 
rent into four parts, but the effect on the 
field is just the same as it would be if all 
the current passed through one of the 
sections and the other three were cut out. 

From the foregoing it will be seen that 
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im so far as the electrical action is con- 
cerned, this arrangement is precisely the 
same as that of cutting out in succession 
the various sections of the field coils; 
but it is superior to it, for the reason that 
it renders a greater variation in velocity 
possible. In Fig. 1 all the current that 
passes through the armature traverses 
the whole of the field coil sections, but 
in Fig. 2 it passes through two and then 
divides between the other two. In Fig. 3 
it goes through the field by two paths, 
and therefore only one-half the current 
flows in each; and in Fig. 4 there are four 
paths, and each one carries one-quarter 
of the current. As the heating effect of 
the current is proportional to the square 
of its strength, it follows that in Fig. 3 
the heat generated in the field coils will 
be one-half as much as it would be if 
two of the sections were cut out and all 
the current passed through the other two; 
and in Fig. 4 the heat generated is one- 
quarter as much as it would be if only 
one section were used and the other three 
were not. As the amount of current that 
the field can carry with this arrangement 
is very much greater than in the one de- 
scribed in the article already referred to, 
it is possible to run the motor at a some- 
what lower speed with the field commu- 
tated than when all is in service, provid- 
ing the armature wire is large enough, 
by simply allowing the current to increase 
sufficiently; hence, with all the sections in 
the parallel connection the lowest velocity 
may be obtained. If in either of the con- 
nections shown in Figs. 2, 3, 4 the cur- 
rent is less through the field wires than 
in Fig. 1, the speed will be higher. From 
this it will be seen that the velocity is 
dependent upon the amount of current 
used, and this is true of the arrangement 
of cutting out the field sections, except 
that in that case the current cannot be in- 
creased beyond the limit used with all the 
coils in service, unless the sections are 
made of different sizes, and the armature 
is capable of carrying as much current as 
the largest field wire. 

As the velocity is dependent upon the 
strength of current, it follows that these 
arrangements are not well adapted to 
practical wants, because in almost every 
case it is desired to vary the speed and 
the pull in certain ratios, that are not very 
apt to be in accordance with the corres- 
ponding changes in the velocity and tor- 
que of the motor. 

Fig. 5 shows the character of switch 
used with this method of changing the 
velocity. The part M represents the 
shape and connections of metal plates 
placed upon the surface of a cylinder, 
and the contacts 1 to 8 are so arranged 
that they may press thereon. When the 
contacts press on the cylinder along the 
line I, contacts 2 3—4 5—6 7 are con- 
nected and the current passes through the 
sections in series as in Fig. 1. On the line 


2 the connections are I 3—2 4 5—67 as in 
Fig. 2. 


On the line 3 they are 1 5—2 3— 
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48—67 as in Fig. 3; and on the line 4, 
1357—2468as in Fig. 4. In Figs. 2, 3, 4 
and 5 the field poles of the motor are not 
shown, so as to render the wire connec- 
tions more plain. 
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Fig. 5 
COMMUTATED FIELD FOR 
SERIES MOTOR. 

A A A 


Erratum. 

In the article on “Negative Efficiency” 
which appeared in our issue for November 
12th, second column, near the top, read: 
ad ‘= efficiency for lowering. 
df 

A A A 


Efficiency of Electric Railways. 

An article by Mr. R. D. Williams, in 
our issue of August 27th, called attention 
to the fashion among electrical engineers 
of “claiming everything” in the matter of 
efficiency for all kinds of electrical ma- 
chinery, and also pointed out that the 
efficiency obtained from stationary mo- 
tors under favorable conditions could not 
properly be applied to railway work, 
which Mr. Williams characterized as 
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“probably about the least efficient” of all 
the applications of electrical power. 

The matter is of special interest at this 
time, when the compressed air car is forc- 
ing its way to the front. Of all the many 
reasons which have been given by the 
zealous electrical press to show why the 
air car could not compete with the elec- 
tric car, none has been harped upon so 
much as this one of its supposed hope- 
lessly inferior efficiency. It is patent to 
all who have followed the trials of the air 
car, that from the standpoint of the me- 
chanic and the public, the results have 
been not only favorable, but extremely 
and unusually so, considering the stage of 
the game. No one who has any knowl- 
edge of the early history of electric trac- 
tion, and of the trials through which its 
advocates went, can fail to be impressed 
with the opposite experience of the air- 
car promotors. The air car had only to 
obtain a hearing, so to speak, and find a 
chance to show what it could do, when it 
proceeded to silence all criticism of its 
operating qualities. 

It has not been easy to obtain figures 
regarding the actual efficiency of the elec- 
tric car. Electrical engineers of wide ex- 
perience and knowledge in this field with 
whom we have conversed on the subject, 
have owned to their ignorance of what the 
results really are, and if others are in pos- 
session of such facts they have until re- 
cently carefully kept them to themselves, 
and meanwhile the electrical press has 
been industriously using the results ob- 
tained with stationary motors, as though 
they were of universal application to all 
uses of electric power. 

In a recent issue of the 
World,” we findatlastsome definite figures 
on this subject, in an article by Mr. H. P. 
Brown, and they furnish a striking com- 
mentary on the claims that have been put 
forth. Mr. says: “The power 
efficiency of several leading roads has 
been found to be less than 45 per cent. at 
heavy load.” Moreover, “Each of these 
roads has a finely equipped power plant, 
multipolar types of 
motors with series-parallel control, ex- 
cellent tracks and apparently ample feed- 
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ers. 

This, then, is the efficiency against which 
the air car must compete, and it does not 
look to be such a desperate competition 
as has been assumed, though it does not 
give the whole case. The electric road 
operating as it does without any reservoir 
or buffer between generator and car, its 
output must vary with the demand, which, 
as is well known, is subject to the most 
violent fluctuations. This, again, is well 
known to be fatal to high steam economy, 
and, regardless of what the power effi- 
ciency may be, the steam efficiency of an 
electrical traction plant is bound to be 
low. In this respect the air plant has a 
distinct advantage, as the air reservoirs 
are exactly the thing which the electric 
plant lacks—a reservoir to absorb the 
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fluctuations of the demand, and give the 
engine an almost absolutely constant 
load, with all the opportunity for steam 
economy which a steady load affords. 

Of course, we may be told that the 
efficiency of electric roads may be in- 
creased, and that the storage battery will 
doubtless soon be used to perform the 
service of the air receivers in the com- 
pressed-air system. This would, how- 
ever, be begging the question, as the com- 
parison is necessarily with what is, and 
not what is to be. 

The above figures for ethciency demon- 
strate what we have always believed, that 
the mechanical efficiency of the electric 
railway has had little or nothing to do with 
its development and progress, but that that 
progress has been due to its giving better 
service and cheaper traction than horses, 
neither of which advantages involves high 
mechanical efficiency at all. The air car 
must, of course, furnish as good or better 
service, and as cheaply or more cheaply, 
than the electric car, and that is all there 
is of it. To ‘suppose that the question 
hangs on mere mechanical efficiency is 
ar opinion which is not worthy of anyone 
calling himself an engineer. 

A A A 

Increased interest is being shown in 
england over electric traction, and the 
long-deferred “boom” in that class of 
work is now confidently spoken of as in 
sight. English electrical papers are 
speaking a good word for their home 
manufacturers of this class of machinery, 
and hope to see the work done by them. 
The “Electrician” considers that there are 
a dozen British firms who are competent 
to install traction machinery that “would 
not suffer in any way by comparison with 
the American article.” We take this to 
be at least an admission that in this field 
of work American machinery is the stand- 
ard of comparison. Few realize the extent 
to which American electrical engineers 
have set the pace in this field. Electric 
traction is essentially American in incep- 
tion and development. So far as England 
is concerned, the restrictions of the Board 
of Trade have undoubtedly been a heavy 
burden, Our engineers have, on the other 
hand, had a comparatively free hand; and 
while many costly mistakes have been 
made, they are probably inseparable from 
pioneer work of this character and mag- 
nitude. 

A Ai A 

It is reported that the Japanese Govern- 
ment is to undertake the construction of 
telephone lines on a grand scale. Sixty 
millions of dollars are to be expended 
during the next seven years, with the 
expected result of the most perfect sys- 
tem in the world. 

A s 

Direct-coupled American steam engines 
have been introduced into an extension of 
the Bristol (England) electric tramway 
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power station. This move is made after 
experience with the Willans engines ori- 
ginally installed. 
A A A 
Prominent citizens and the various com- 
mercial and industrial bodies of Buffalo 
are preparing to celebrate the arrival of 
the Niagara electric current in that city in 
a large and appropriate manner. 
A A aA 
Electric power from Niagara Falls is 
now being delivered in the city of Buffalo. 
The current is to operate the street rail- 
ways of the city. 


A A 


Letters from Practical Men. 


Box Tools and Hollow Mills—Oil- 
Guards and Chip-Pans—Ball 
Bearings for Grinders. 

Editor American Machinist: 

I note your article in recent issue of 
“American Machinist,” written by Mr. 
S. T. Freeland, in which he brings out my 
name in connection with the cuts of the 
Niles box tool, and I send you herewith 
photograph of the one he refers to as used 
in the Hamilton-Kenwood Cycle Com- 
pany's factory. I also send you a chip 
taken off by this box tool, which I trust 
you may have photographed and given 
place in your paper as being some of the 
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If one will stop to consider the relation 
of cutting angles and resistance angles in 
both hollow mills and box-tool work, it 
can be readily seen that by no possibility 
could a hollow mill be made that would 
stand up under such pressure. 

I do not advocate the use of the box 
tool as illustrated in the issue of this 
paper referred to, but would call attention 
to the fact that in the photograph sub- 
mitted herewith the cutter does not leave 
a square shoulder upon the work, but is 
set at an angle with the axial line of about 
60 degrees. This throws the chip away 
from the work, making a much easier cut; 
for, as we all know, the bending resistance 
of the chip is much greater than is appar- 
ent at first glance. 

The writer is somewhat of a crank on 
the subject of turret machine tools, and 
has almost unbounded faith in the capac- 
ity of screw machines to produce work 
of commercial accuracy. The bicycle 
trade has developed this phase of mechan- 
ical knowledge probably more than any 
other department of mechanical work, 
for up to the time the “bicycle craze” set 
in, such operations as making bicycle 
hubs from a solid bar were unknown. 

When one looks back over fifteen years 
of machine-shop practice, and remembers 
the little chattering apologies for machine 
tools that were in common use at the time, 
and then thinks of the marvelous develop- 
ment and consequent lowering of cost of 
production during that time, it makes one 
almost believe that Mr. John J. Grant's 
prophecy of specialized machinery will be 
carried out in its entirety. 

In speaking of rapid production, one 
notices how much more attention is now 
being given to the question of direct lubri- 
cation of cutting edges. Until within a 
very short time no turret machines were 
sent out with any adequate facilities for 
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work this box tool will do. This is taken 
from 1'g axle stock and is cut at a speed 
of 43 feet per minute. 

I would like to ask the readers of the 
“American Machinist” if they ever saw 
a hollow mill that will even approximate 
such a cut as this. This chip 1s no excep- 
tional case, and our piece-work rates are 
based on the operators taking off such 
cuts at all times on this job.* 


*The chip is shown fullsize. As near as we 
can judge, the feed was about 30 per inch. —Ed. 


flooding the work with lubricant, and it is 
a sad fact that even yet some of the larger 
concerns build such machinery imper- 
fectly supplied with any adequate pumps, 
guards or oil reservoirs. Allow me to ask 
the turret machine makers why not “take 
the bull by the horns” and design their 
machines so that, when they are received 
by the user, the pumps, reservoirs and 
proper guards are all in place and ready 
to use? In any shop in the country that 
uses such machines the work of the tin- 
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smith is very much in evidence, in the 
shape of sheet-iron guards to protect the 
operator from the splashing of oil. Any 
machines of the size of a No. 3 P. & W. 
turret lathe should have a tank with a ca- 
pacity of, at least, 25 gallons, and the chip- 
pan should be 6 inches deep and large 
enough to catch all the drip and work as 
it falls from the machine, and with cast- 
iron sliding guards that will protect the 
operator from the oil. While these things 
are small and perhaps inexpensive, yet it 
is these little things that make maximum 
production possible, and when a man 
must spend minutes of each day in re- 
plenishing oil and clearing away the cnips, 
it means hours and dollars in a season's 
work. 

Another blessing conferred by the bi- 
cycle trade on the general mechanical 
public is the educating of the steel mak- 
ers to a point where good high carbon 
steel is furnished annealed so soit that it 
compares in this respect to an ordinary 
Bessemer. How well I remember, in the 
years gone past, the rough tool steel that 
I had to work, annealed by the black- 
smith in ashes, and the vast amount of 
time and profanity spent in continually 
grinding tools until the job was finally 
hewed out! All these can now be done 
away with; and what a source of com- 
fort to the tool-makers that it is so! 

A point that I have not as yet seen 
mentioned in the “American Machinist” 
as having been successfully tried, is the 
application of ball bearings to rapidly run- 
ning journals. We have in the Hamilton- 
Kenwood works a machine designed by 
the writer for grinding the internal sur- 
faces of ball-bearing cases for bicycles. 
As the wheels are 34 inch diameter, and 
the work must be handled by cheap labor, 
it is evident that the speed must be high 
if the emery is to do any work. The 
spindle carrying this wheel travels be- 
tween 4,000 and 5,000 revolutions per min- 
ute and runs upon balls of 3-16 inch diam- 
eter, and has passed through one season's 
work with no attention, except Occasion- 
ally being adjusted for slight wear. It 
seems to me that this is a good showing 
and that the principle could be well ap- 
plied to other similar machines, for this 
one certainly has served its purpose ex- 
tremely well, and has not cost a cent for 
repairs or attention for over six months. 

When I have courage enough to spend 
some of the firm’s money on a special ma 
chine of heavier nature, I am going to try 
what the ball bearings will do in such op- 
erations as milling and turning. Certainly 
the power saved would be great if it can 
be practically accomplished. 

I have been much interested in the arti- 
cles lately published on bicycle work, and 
wish that superintendents of bicycle fac- 
tories could be induced to contribute arti 
cles on various processes. The common 
fallacy of supposing that bicycles selling 
at $100 have been a bonanza to manufac- 


turers, having been exploded by the num- 
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erous failures of the past season, it be- 
hooves bicycle builders to get down to 
rock bottom on cost, and certainly noth- 
ing is better than a clear discussion oi 
methods employed. 
A. W. PARKHURST. 
A A A 
“An English Planing Machine”— 
Not the Richards Idea. 

Editor American Machinist: 

In your issue of the 15th instant ‘an 
English planing machine” is described 
and illustrated, which was designed and 
made by my firm. In the concluding 
paragraph of the article there is this com 
ment: “The machine appears to be an 
elaboration of the Richards side planer 
idea.”” This is not the case, and I there- 
fore request you to correct the statement. 

The “side planer idea” was patented by 
myself on the oth June, 1865 (Patent No. 
1571, Fig. 7, page 6). Mr. Richards and 
others have followed on the same lines, 
with little or no modification. 

The machine which has been noticed in 
your paper was an elaboration of my own 
original invention, and was designed at 
my Ordsal works, to operate on large 
forgings in connection with shipbuilding. 

WILLIAM W. HULSE. 

Manchester, England. 

A A A 


Variations in the Pitch of a Long 


Screw. 
Editor American Machinist: 

There appeared in the column of Ques- 
tions and Answers of the “American Ma- 
chinist” for November 12th, a question as 
to what would be the effect of twist, 
caused by a heavy cut, on the pitch of a 
screw. The answer is that the torsional 
movement will be greatest at the end far- 
thest from the dog, and that there will 
be little or no twisting near the dog. 
Now, this should be read with some cau- 
tion. As a matter of fact, the chance to 
break the screw by twisting is equally 
great (or small) at all points between tool 
and dog; the amount of torsional move 
ment per inch is constant, and this makes 
that the total amount of movement is the 
greatest at the far end of the screw. 

Therefore, the effect of twist on the 
pitch of the screw is constant over its 
entire length, if there is any effect at all 
And this I doubt. The length of a shaft 
is not changed when it is twisted. It is 
true that the outer fibres are forced to ar 
range themselves in a spiral of which the 
length is greater than the length of the 
shaft; but this is done by stretching these 
fibres, not by shortening the shaft. 

Ilowever, there is another cause which 
tends to lengthen or shorten the screw. 
This is the side pressure of the tool, caused 
by the feed This side pressure will 
lengthen the shaft when cutting away 
from the dog, and shorten it when cut 
ting toward the dog. In the first case the 
pitch will be too fine; in the second, too 
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coarse. However, it seems to me that the 
effect will be too small to be taken into 
consideration, except when unusually ac- 
curate work is required. 

A. L. DE LEEUW. 

New York. 

[Our correspondent seems to think that 
the variation of pitch, if any occurred, 
would only be on account of a change of 
length which might result in consequence 
of the twisting. The real cause of the 
variation of pitch would be in the twisting 
itself, and in the fact that the cutting tool, 
with the same longitudinal advance, would 
encounter the screw at a different point of 
its circumference from that at which it 
would cut if no twisting occurred. It is 
possible that some others of our corres- 
pondents might have a word to say upon 
this rather interesting topic.—Ed. | 
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The Speed of Machine Tools—Ex- 
perience with a Planer at 
High Speed. 

Editor American Machinist: 

I read with a great deal of interest the 
letters of Mr. Griffin, Mr. Bonsall, Mr 
Johnson and my iather, in your issue of 
November 12th. 

In regard to Mr. Johnson's inquiries, I 
will state that the class of work on which 
the facts noted in my previous letter were 
based was the planing of engine slides 
which were, on the average, about 4 inches 
wide, 3 inches thick and 3 feet long, of a 
good hard, sound quality of cast iron made 
of one-half scrap and one-half pig, the 
latter of two or more different brands. 
The roughing cuts average about ,', inch 
in depth, with about ,*, inch feed, and were 
made with a tool resembling a half dia- 
mond point with the cutting side face 
nearly perpendicular. The finishing cuts 
were made with a square-nose tool, re 
moving just sufficient stock to take out 
the tool-marks made by the roughing 
cuts, the feed being from '4 to 5¢ inch 
There was not the slightest jerk in the 
reversing motion of this planer at the 
speed mentioned, so that a piece of iron 
1 inch square and 6 inches long could be 
stood on end on the platen without being 
tipped over at the time of reversal. We 
had tried the different rates of feed, depth 
of cut and speeds, not so much as an ele- 
ment of saving power, but to determine 
the largest amount of work that could be 
gotten off a given machine tool without 
slipping the belts, whose width was 
limited, of course, to the pulleys with 
which the machine was equipped 

I am very glad to see that Mr. Bonsall’s 
experience coincides with mine in regard 
to the greater accuracy of work under 
these conditions We did not intend to 
go into a scientific determination of the 
strains and stresses applied to the ma- 
chine, but simply to determine the practi- 
cal question of how to obtain the most 


work from a given tool within the com- 
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mercial limits of the machine. Twenty 
pieces of the size given above were fin- 
ished in ten working hours, which in- 
cluded the planing of the four sides and 
squaring the both ends. 
Wn. O. WEBBER. 
Boston, Mass. 
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Speed and Power of Machine Tools 
—Speed of Planers. 
Editor American Machinist: 

Having read with much interest the 
several communications regarding pro- 
duction as compared with power ex- 
pended in operating machine tools, and 
especially in reference to planer speeds, 
I offer my views on the subject, based on 
experiments of my own, to determine the 
greatest profit to be derived from the use 
of machine tools. 

I think the point raised by Mr. F. L. 
Johnson, of Lynn, Mass., well taken, for 
the essence of the whole matter is—hav- 
ing so many cubic inches of material to 
be cut off, or so many square inches of 
surface to be tooled over, how can it be 
done at the least cost? Now, the speed 
of the tool is only one of the things to 
be considered; the first thought should 
be given to the nature of the material to 
be cut—if hard, very hard or soft. Next 
is the shape of the piece, such as will allow 
of its being firmly held or secured while 
being machined; and is the direction of 
the cut, and the length of same, sufficient 
to warrant a maximum speed? It seems 
to me that in the case of a planer on which 
miscellaneous work is to be done, a coun- 
ter-shaft with cone pulleys should always 
be provided, so that suitable speeds can be 
given to the work in hand, after duly con- 
sidering each case, as above indicated. 
For instance, suppose we have a flat 
platen 5 feet wide by 8 feet long, which 
it to be planed over its entire surface; 
here we have a case where we can, if the 
material is ordinarily soft cast iron, em- 
ploy a high speed to advantage. We can 
run a cutting speed as high as 25 feet per 
minute, and with chilled cast iron tools 
even higher. If, however, the iron is 
hard, we must go slower, possibly increas- 
ing the feed, if we can hold the work 
firmly, finishing at a high speed with 
broad feed. As another instance, suppose 
we have a very heavy casting that re- 
quires planing on one end, and when 
stood up on the platen is likely to vibrate, 
even with the best appliances to hold it; 
and further, that the cut is short and the 
surface so far down in the casting as to 
require a long projecting tool to reach it. 
Here, I take it, we have a case where a 
slow speed is best, using as heavy a feed 
as we can employ, and as deep a cut as 
well. To use a high speed would shake 
things to such an extent as to probably 
lead to some kind of a breakdown, and 
cause a delay greater than the gain by 
using the higher as against the slower 
speeded’ cut. 
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I fully indorse the views of my brother, 
W. O. Webber, and others, that the cost 
of the power is‘not worth considering as 
against the time required. Machine-shop 
tools require so little power that the item 
of power cost in a machine shop is small 
compared with the wages and general ex- 
pense account; only I do not think we 
can run high speed in all cases to such 
good advantage and profit as by some- 
times using slow ones. We have, too, 
all seen instances where “haste makes 
waste.” I would advocate having planing 
machines provided with a change of belt 
speeds, so the workman could avail him- 
self of such cuttifg speed as best suited 
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ers might find use for a similar arrange- 
ment. 

The kettles are cast iron, double-bot- 
tomed, made by Pancoast & Maule, Phila- 
delphia. The steam pipe is carried 3 
inches higher than inlet to kettle, so that 
none of the condensed steam can run back 
into main steam pipe. A couple of %-inch 
holes, drilled near top of kettle as shown, 
will effectually prevent boiling over when 
glue-pot is in place and full head of steam 
is on. The keg supplies all the hot water 
needed for mixing glue, washing joints, 
etc. 

This arrangement can be got into a 
very small space, and the keg can be put 
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STEAM GLUE-POT HEATER. 


the work in hand. Our boring and turn- 
ing mills are so provided, and for many 
jobs are used instead of planers on that 
account, besides having the great advan- 
tage of continuous cutting action. It 
seems at first odd that it should require 
so much more power to run the planer on 
the return stroke than on the cutting one, 
but the high speed of all the moving parts 
takes vastly more power than is required 
to force the tool through the metal at the 
slower rate. 
S. S. WEBBER. 
Trenton, N. J. 


A A A 


Steam Glue-Pot Heater. 
Editor American Machinist: 

Inclosed find sketch of a steam glue- 
pot heater we have been using here with 
very satisfactory results. It is a very 
simple affair, but a number of our visitors 
have been so pleased with it as to ask for 
sketches, and perhaps some of your read- 


at almost any distance from the kettles, 
to suit one’s convenience. 
EDGAR KIDWELL, 
Michigan Mining School. 
Houghton, Mich. 


A A A 


The Inventor’s Scrap Heap—A 
Roller-Bearing Failure. 
Editor American Machinist: 

What I may happen to say just here 
is I suppose somewhat attributable to the 
extracts from the address of the late J. 
F. Holloway, printed in the “American 
Machinist” of October 22d. One sen- 
tence of that address particularly stuck to 
me. He says: “None will ever look upon 
James Watt’s scrap heap,”’ and then he 
goes on to tell about how the best and the 
wisest of men have their failures as well 
as their successes, while the world gener- 
ally knows only of the latter. I suppose 
that is so; and yet I sometimes think that 
a better knowledge of those unrecorded 
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failures would also have been of value to 
us. It is certainly encouraging to know 
that the best and the brightest are made of 
the same stuff as we everyday fellows, and 
that if our make-up is somewhat defective, 
they also were not flawless. 

I do think, though, that the best 
inventor or designer, like the best manu- 
facturing establishment, has the smallest 
visible scrap heap. As the scrap heap of, 
say, the engine builder should be in the 
pile of dust-laden drawings on the up- 
per shelves of the drawing-room rather 
than in the pile of old iron out behind the 
cupola, so the most successful contrivers 
of ingenious mechanisms have their scrap 
heaps in their heads, and not generally 
where the public ever has a glimpse of 
them. It is quite doubtful whether James 
Watt ever had such a scrap*heap as, for 
instance, the notorious Keeley of our 
times could show. If Keeley, up to date, 
has ever produced anything but scrap, 
the public has not heard of it. 

Some defective ideas that strike the 
engineer get farther than others, and some 
do get completely embodied in iron or 
steel before the worthlessness of them is 
realized. The mechanical world is very 
much interested just now in roller bear- 
ings, and I have the pleasure of presenting 
herewith a sketch of a roller bearing that 
I really think is one of the neatest and 
most ingenious yet devised. The only, 
or at least the principal, objections to it, 
so far as I know, are that, first of all, it 
costs a great deal to make, and secondly, 
it will not work at all. It is in fact a thing 
that I have dug out of the scrap heap of 
my memory, but which was designed by 
one of the most honored of American en- 
gineers, not now living, and under his di- 
rection fully made of iron before all its 
properties were realized. 

This roller bearing was got up for the 
axles of tracks to run into annealing fur- 
naces, where they would get very hot, and 
where, of course, no lubricating material 
could possibly be employed. For each 
bearing the main casting was a large ring 
A, made in halves, as shown, so that the 
rollers could be got in, bored to the re- 
quired size and faced to width. Then 
there were the six plain rollers B B, placed 
around the axle and extending to the in- 
terior of the ring bearing, and keeping the 
axle central. That constituted the entire 
roller bearing, so far as the bearing sur- 
faces were concerned; but it was, of 
course, necessary to keep the rollers in 
their proper places. The smaller and 
longer rollers C C, with the flanged hubs 
on each end, were used to space the main 
rollers. Two plate rings D, one on each 
side, that had no work on them except 
the boring of the inner edge to the re- 
quired diameter, fitted over the projecting 
hubs of the small rollers and were ex- 
pected to remain concentric with the axle, 
being kept so by the small rollers, they 
thus keeping each other and also the 
main rollers in their proper places. 
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If everything had worked according 
to the theory under which the bearing was 
devised it would have made a very neat 
roller bearing, and the rings and rollers 
would have moved around without friction 
except where the face of the plate rings 
came against the sides of the main casting. 
But the trouble that developed immedi- 
ately with the first trial was that the small 
rollers and the rings postively refused to 
stay in their proper places. They would 
rather be almost anywhere than in their 
proper concentric positions, and the bear- 
ing was immediately abandoned. 

The reason for the failure is sufficiently 
evident. Looking at any opposite two of 
the smaller rollers, and their bearings 
against the main rollers, it will be seen 
that if any roller moved radially outward 
it would be favored by an increasing angle 
between the two rollers in contact, while 
the opposite roller moving inward would 
meet a decreasing angle, so that there 
would be a standing invitation for the 
rollers to move out of their positions 
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A ROLLER BEARING FAILURE 


rather than to stay in them. Yet I cannot 
help thinking that this arrangement of 
rollers for a bearing is worth looking 
over a little more, and that there may be 
a possibility yet of making something out 
of it, so that in bringing it to the attention 
of the readers, or in digging it out of the 
scrap heap, I may have done a service for 
someone. 
TECUMSEH SWIPFT. 
A A A 


Stationary Bed for Open Sand 
Castings. 
Editor American Machinist: 

Don’t you you think it would be a good 
thing for foundry proprietors (if they have 
space to do it) to make a stationary bed 
for making open sand castings? It will 
save time and a great deal of trouble. 

The foreman comes into the shop with 
an order for a lot of open sand flooring 
plates, 6x 4 feet; gives the order to Jim 
Bowers; Jim says: “Where are the strips?” 
“They are around somewhere,” says the 
foreman. Jim starts off around the shop 
to hunt them up. After an unsuccessful 
search for about an hour Jim asks one of 
the men if he had seen them. He says: 
“T saw the cupola man with them last.” 
Jim makes for the cupola, sees the man: 
“Say, what did you do with those strips 
you had the other day?” “What strips?” 
“Why, those strips you carried away from 
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the corner over there?” “Why, were they 
any good? I did not think they were. I 
broke them up for fire-wood to dry the 
ladles.”” So Jim has to go to the carpen- 
ter’s shop to get some more made. After 
an hour waiting he gets them and starts 
in to make his bed. It will take him at 
least three hours to get his strips leveled 
and the bed ready. So half of the day is 
gone. 

The way I do is to get two railroad 
rails, and six blocks, 2x 4, about 6 inches 
long; put three of the blocks under each 
rail, one at each end and one in the mid- 
dle. The object of the block is to raise the 
rail up from the level of the floor so the 
molder can get his vent wire under the 
rail; get a wire that will reach to the cen- 
ter of the mold, and then there will be no 
danger of scabbing. By this plan a great 
deal of time can be saved, and there is no 
danger of the strips being burnt up to dry 
ladles with. 

THos, WATHEY. 

Cleveland, O. 


a 
The Reamer Question. 


Editor American Machinist: 

Mr. Almond’s idea for improving the 
reamer of commerce looks real good. | 
hope others who think well of it will try 
it, and, as he suggests, give us the results 
of their experiments. In earlier days | 
worked about a shop in which various 
sizes of ball reamers, for reaming the 
seats of ball and socket joints, were used 
In size these reamers were from a half 
inch up to seven inches diameter. In 
making these reamers, to prevent chatter- 
ing the invariable practice was to grind 
them very slightly, as Mr. Almond speaks 
of with reference to straight hand ream- 
ers. 

Any piece of iron that would serve the 
purpose was caught in the lathe chuck 
and reamed with the new reamer.  In- 
stead of using Arkansas stone for grinding 
very finely, pulverized quartz was em- 
ployed—too fine to be of much service for 
grinding joints. To the reamed surface 
in the chuck, oil was applied; a small 
quantity of the quartz powder was dusted 
over, the reamer put in position as to 
continue the reaming, and the lathe given 
a few turns backward. There was never 
any doubt about the reamer being a bet- 
ter tool for it. 

In the same shop some field guns were 
being rifled. The means employed for 
giving the spiral motion to the rifling bar 
on a planer, suggested to some experi- 
menting machinist the policy of rifling the 
flutes of a straight hand reamer. We put 
his plan into operation and made a spiral- 
fluted reamer. I left that part of the 
country too soon to know how the spiral 
flutes worked as a preventive of chatter- 
ing. Of course, spiral flutes are common 
enough in these times; but how much, if 
at all, they will prevent a hand reamer 
from chattering is another question. 
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Just about this time a much larger hand 
reamer than any in the works was re- 
quired. The “governor” took a hand at 
this. With chattering in his mind, an 
iron forging was made and mounted on 
the planer centers—milling machines 
were not common then—and a plentiful 
number of rectangular grooves were 
placed in it. In these grooves an old 
steel-worker welded cast-steel pieces, and 
the reamer was finished precisely as if it 
were all steel, one tooth coming in the 
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small clearance on the cutter and hardened 
it. A hand-wheel was found in the scrap 
pile, and this was fitted to end of boring 
bar. A yoke was then bent up out of 
5¥@ x 2-inch bar iron, and this was tapped 
for a long %-inch feed screw which was 
operated by a wrench fitting the squared 
end. This yoke was secured to the cylinder 
by the short studs used to fasten cylinder 
cover in place, and was at right angles to 
the position shown in Fig. 1. 

The stuffing box formed one support 
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The Correspondence School of Tech- 
nology, Cleveland, O., has recently in- 
creased its force of instructors by adding 
Mr. I. H. Sherwood, B. S., a graduate of 
Case School of Applied Science. Mr. 
Sherwood worked as a machinist before 
going to college, and worked his way 
through college by working as a machin- 
ist and running the college engines, and 
is therefore able to fully appreciate both 
the value of an education and also the dif- 
ficulties and trials met by those who have 
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steel and another in the iron. Just how 
successful this composite reamer was I 
do not know. 
F. F. HEMENWAY. 
a A A 


Reboring a Cylinder by Hand. 
Editor American Machinist: 

Some time ago I saw an interesting 
piece of work in a little country town, 
where the local machine shop was an 
adjunct to a horse-shoeing establishment, 
which shows that the Simon pure ma- 
chinist is still on deck. The shop could 
boast of one 18-inch lathe, a small planer, 
of the architectural style, and a_black- 
smith’s post drill. A job came in one day 
to re-bore an engine cylinder which had 
been cast with the bed. The cylinder was 
only 6 inches in diameter and could readily 
have been re-bored in the lathe if it had 
been removable from the bed, but under 
the circumstances this could not be done. 
The “old man” sized up the job and bored 
it in place with the rig shown in Figs. 1 
and 2. He found an old boring bar of 
suitable size, and on this he keyed a cast- 
iron head, as shown in Fig 2. This head 
was slotted with a number of dovetail 
grooves about '% inch deep by 5¢ inch 
wide at bottom, and into each of these 
grooves but one he fitted pieces of hard- 
wood (maple) and turned the head to size. 
In the remaining groove he fitted a steel 
cutter and secured it with a key, then 
turned this to size, after which he filed a 
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for the boring bar, and the other was 
made by drilling a 11-inch hole through 
a piece of 34 x 2%-inch bar iron, which 
was held at a suitable distance from the 
bore by long stud bolts passing through 
thimbles of 34-inch gas pipe cut to length 
and faced in the chuck. The arrangement 
was operated by hand, which was pretty 
hard work for the chap at the hand-wheel; 
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but the result was an excellent job, and the 
time for the whole work was surprisingly 
short. 
CHIP. 
A A A 


A Simple Eye Remedy. 
Editor American Machinist: 

A simple eye remedy, particularly when 
the foreign substance is of a size and 
color which cause difficulty to withdraw 
or pick cut, is a slip of clean news or 
tissue paper, about 1% inch wide, placed 
between the eye and lid; let the lid close 
upon it, then draw out, and it should drag 
out the cause of the trouble. F. A. 
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to obtain same through their own efforts. 
He is now a licensed Stationary Engineer, 
and Assistant Instructor in Electrical En- 
gineering of the Cleveland Y. M. C. A. 
Course. 
4 aA A 

We niust again remind our readers that 
an address such as Philadelphia, New 
‘York, Chicago, or any other large city, 
without street and number, is not a com- 
plete address, and we are often prevented 
from replying to communications be- 
cause street and number are not given. 
Any communication which the writer does 
not care to attach his name and full ad- 
dress to need not be sent to us. 


A A 


Heretofore it has been the aim in the 
construction of jails to have the bars so 
hard as to make the cutting of them very 
difficult. 
succeeded in finding methods of taking 


In spite of this, convicts have 


the temper out of the hardest steel. A 
new type of prison bar has recently been 
tested in Boston successfully, in the shape 
of hollow pipes which are filled with water 
under high pressure. When these pipes 
are severed the water escapes, and by a 
system of registers in the office of the 
jail the fact that the pipes have been cut, 
also the location of the cell where the 
pipes have been assailed, is made known. 
It is not necessary that the pipes be ex- 
ceptionally hard; common gas pipe an- 
swering the purpose as well as any other 
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Drill With Drilled Lubricant Tubes 


We have shown in former issues sev- 
eral varieties of twist drills provided 
with tubes for conveying lubricant to the 
points of the drills; these tubes being let 
into small grooves milled in the outer 
surface of the drills and soldered in place. 

We now illustrate a drill belonging to 
this class which is still more of a novelty, 
and which will interest the machinist not 
only as an efficient tool, but one the pro- 
duction of which, to be sold in competi- 
tion with others, presents an interesting 
problem in practical mechanics. 

This drill is just like any other (by the 
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same manufacturers), that, as 
shown, two holes pass entirely through 
it to the shank, where they unite with a 
thus 


except 


larger one, and the lubricant is 
forced through tubes formed in the solid 
metal, and which cannot come loose or 
require any special attention. 

In making these drills, the are 
first drilled in the blanks straight through. 
The blanks are then twisted to the proper 
spiral, finished, and the grooves milled. 

The drill shown is that known as the 
“constant angle” drill, from the fact that 
the angle of the groove spiral is uniform 
throughout the length of the drill, but 


holes 
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the groove is made wider as it approaches 
the shank, to give an equal area of groove 
with a decreased depth or increased 
thickness at the center. 

Our readers are already sufficiently fa- 
miliar with the surprising efficiency of 
these lubricant-tube drills to make 
marks on that feature unnecessary. 

The drill illustrated is made by the 
T. & B. Tool Company, Danbury, Conn. 
A A A 
Seventeenth Annual Meeting of the 
American Society of Mechan- 
ical Engineers. 


The seventeenth annual meeting of the 
American Society of Mechanical Engin- 
eers will begin at the house of the society, 
12 West Thirty-first street, New York, 
at 9 p. m. on Tuesday, December Ist. At 
that session President John Fritz will de- 
liver an address entitled “Progress in the 
Manufacture of Iron and Steel in America 
and the Relations of the Engineer to It.” 
The balance of the evening will, as usual, 
be spent in social intercourse, and there 
will be luncheon. On Wednesday morn- 
ing the annual business session will be 
held, at which reports of officers and vari- 
ous committees will be presented and the 
general business of the society transacted. 

Professional papers to be presented at 
this meeting are as follows: 

An Historical and Technical Sketch of 
the Origin of the Bessemer Process. By 
Sir Henry Bessemer. 


Ancient Pompeian Boilers. By Wm. 
T. Bonner. 
The Moment of Resistance. By C. V. 


Kerr. 

Work Done Daily by a Refrigerating 
Plant, and Its Cost. By Francis H. 
Soyer. 

Promise and Potency of High-Pres- 
sure Steam. By R. H. Thurston. 

On Wednesday evening a reception will 
be given at Sherry’s, Thirty-seventh street 
and Fifth avenue. There will be an offi- 
cers’ reception at 9 o'clock, supper at 
10.30 and music for dancing. 

On 
papers will be presented as follows: 


Thursday morning professional 
Experimental Investigation of the Cut- 
3evel Gears with Rotary Cutters. 
Jones and A. L. Goddard. 
Calibration of a Worthington 
By J. A. Laird. 

and Deflection of 
Francis Schuman. 


By Jno. W. 


ting of 
By F. R. 
The 
Water Meter. 
Contraction 
Castings. By 


A 200-foot Gantry Crane. 


Iron 


Seaver. 

Washing of Bituminous Coal by the 
Luhrig Process. By J. V. Schaefer. 

Friction Horse-power in Factories. By 
C. H. Benjamin. 

There will be a session on Thursday 
at which the following profes- 
sional papers will be read: 

Some Special Forms of Mechanical 
Computers. By Frederick A. Halsey. 

Rustless Coatings for Iron and Steel. 
By M. P. Wood. 


evening, 


33-1115 


A Method of Shop Accounting to De- 
termine Cost. By H. M. Lane. 

The closing session will be held on Fri- 
day morning at 10.30, at which profes- 
sional papers will be presented as fol- 
lows: 

The Efficiency of the Boiler Grate. By 
W. W. Christie. 

Efficiency of Boiler Heating Surface. 
By R. S. Hale. 

Paper Friction Wheels. 
Goss. 

Steam Engine Governors. 
H. Ball. 

Metric vs. the Duodecimal 
By Geo. W. Colles, Jr. 

Aluminum Bronze Seamless Tubing, 
3y Leonard Waldo. 

The Photographing of Machinery. 
Leonard Waldo. 

As usual with the New York meetings, 
the afternoons left 
ment, so that members may have an op- 
portunity to follow their own inclinations, 


By W. F. M. 
By Frank 


System. 


By 


are without assign- 


and may remain at the society’s house or 
visit points of interest about the city. It 
that Wednesday 
will be devoted to 
something in the way of a memorial of the 
late J. F. Holloway, Past President of the 


is expected, however, 


afternoon's session 


society. 

It is announced that the summer meet- 
ing of 1897 may be expected to be held 
in Hartford, Conn. 


A & 


On the front page of our issue of No- 
vember 12th the Jos. Dixon Crucible Com- 
pany quoted from the report of the Chief 
Engineer of the Brookline Water Works 
regarding the reduction of friction by the 
use of “Dixon’s Pure Flake Graphite,” 
and either our printer or their writer left 
out the little word “to,” thus making it 
appear that the graphite reduced friction 
one-third instead of two-thirds; the latter 
being the real result, according to the en- 
gineer’s report. 

A A A 


Extracts from Engineer-in-Chief Com- 
modore Melville’s report have appeared 


in the daily papers. Regarding the 
engineer force he states as follows: “The 
personal element is one which must 


enter largely into the result of any naval 
engagement, and if we had the most pow- 
erful and the swiftest navy afloat, it would 
be valueless to us in time of war if we have 
not a sufficient number of trained men to 
see that the machinery of this fleet is in 
condition for action, and to keep it going 
in action. The guns will be powerless 
without the machinery, and other things 
being equal, that fleet will give the best 
account of itself which has the best equip- 
ment of trained men in the engine-room 
as well as atthe guns. To sacrifice the one 
is merely inviting disaster to the whole, 
and no amount of skill on deck can com- 
pensate for the lack of it below.” 
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Testing in the Schools. 


Most of our readers are acquainted in 
a general way with the large collections 
of machinery and apparatus which our en- 
gineering schools maintain, the chief pur- 
pose of which is the making of tests and 
the instruction of students in testing. 
These collections make an imposing ap- 
pearance, and no doubt produce a power- 
ful effect on visiting parents of actual or 
prospective students; but, after all, is it 
a correct policy to give so much promi- 
nence to the testing side of engineering? 
Perhaps we lack in discernment, but 
nevertheless we are not able to under- 
stand wherein any very profound engi- 
neering knowledge or judgment is in- 
volved in weighing the coal and water for 
a boiler test, or in the simple calculations 
involved in working up the results, and 
the same remark applies to engine and 
other tests. Horse-sense and a knowl- 
edge of the ways that are dark and tricks 
that are vain are often involved in detect- 
ing the efforts of interested parties to 
deceive the expert in charge of tests, but 
such conditions do not, in the nature of 
things, obtain with school tests. 

The real brain-racking problems of 
engineering relate to construction, and 
are solved over the drawing-board and 
in the shop. Moreover, the average en- 
gineer. must, of necessity, devote himself 
to construction, and in view of this fact 
it seems to us that there is altogether too 
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much time devoted in the schools to test- 
ing, and too little to construction. Fur- 
thermore, this constant magnifying of the 
importance of testing has an erroneous 
and unfortunate effect upon the minds 
of the students, and it is largely to this, 
we believe, that the exaggerated ideas of 
the importance of mechanical efficiency 
—and a general tendency to impracticable 
refinements—so prevalent among stu- 
dents and recent graduates, are largely 
due. In most lines of work there are 
few things which machine builders or 
buyers consider of so little importance 
as efficiency in this sense. How many 
boilers or engines, for example, are 
bought with a view to securing high 
efficiency, unless accompanied with de- 
sirable working qualities? And how 


many men of judgment would buy,’ 


either, if of a type which, while securing 
high efficiency, would sacrifice good 
working qualities? Very few, notwith- 
standing the fact that efficiency in boilers 
and engines is of more importance than in 
any other class of machinery, except, per- 
haps, the electrical. 

Machine building is primarily a matter 
of business, and not of science, and this 
worship of tests and efficiency tends di- 
rectly to obscure this fact and to lead to 
the reverse conclusion. With the dearth 
of accurate information in many lines 
where sorely needed, and with the oppor- 
tunities which the apparatus of the schools 
afford for making experiments of real 
value, it seems to us they are missing 
many of their opportunities for useful- 
ness, to both their students and the world 
at large; for experimental research of this 
kind cannot but have a far more bene- 
ficial effect, and tend to put the student 
in far better touch with the real problems 
that confront the engineering world, than 
does the present program. With the op- 
portunities afforded by the school shops 
for constructing machines and apparatus 
and conducting experiments, almost with- 
out cost, a more useful class of informa- 
tion should come from them than has so 
far been the case. 

Of course, we are aware that research 
directed toward the acquisition of infor- 
mation is carried on to a considerable ex- 
tent at some of our engineering schools, 
but this does not alter our opinion that 
more should be done, and that a good por- 
tion of the time now given to testing could 
be devoted to research with benefit to all 
concerned. 

A A 


A Naval Engineer Retired—Sailing 
Vessels for Practice Here—Arch- 
ery for Practice in China. 


The daily press has announced the 
breaking-down and retirement of Passed 
Assistant Engineer McAllister, of the 
Navy, who broke down on the “Indiana.” 
Chief Engineer Tower, who broke down 
at the same time, is still laid up in the 
hospital. 
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These break-downs, as well as the num- 
erous others that have occurred, are, of 
course, due primarily to lack of sufficient 
men in the engineer department, and the 
anxiety of engineers to prevent as long as 
possible the complete and disastrous 
wrecking of some naval vessel’s machin- 
ery, which all feel to be inevitable sooner 
or later. But the work of breaking down 
engineers is helped on by the despicable 
system of annoyance and interference by 
which a naval engineer's life is made as 
miserable as possible. 

In the face of these numerous break- 
downs we think few would be able to 
maintain a bold front and defend the cause 
of them, except one who during his first 
year at Annapolis is imbued with the 
idea that he has a certain “birthright” of 
superiority and has been born to com- 
mand men of inferior clay. 

We referred recently to a recommenda- 
tion for the construction of sailing ships 
for practice. We understand now that 
the Superintendent of Annapolis advo- 
cates them on the ground that to sail such 
ships gives the cadets “nerve.” We had 
an impression that there was no great 
scarcity of “nerve” in that quarter; but if 
there is, how would it do to cultivate it 
by requiring four hours out of twelve to 
be passed down in the bowels of a navab 
vessel? Some nerve is required for 
that. 

We have said that to recommend sail- 
ing ships for practice in these days of 
steam was as ridiculous as to use bows 
and arrows for infantry practice, and in 
this connection it may not be uninterest- 
ing to quote from the English naval and 
military journal, “The Broad Arrow,” 
which in turn quotes from the “Vedette” 
as follows: 

“After the unfortunate issue of the war 
against Japan, it was suggested to the 
Emperor of China that it was high time 
for doing away with the ancient practice 
of subjecting candidates for appointment 
as military mandarins to an examination 
in archery, and the Emperor thereupon 
instructed the Secretary of State for War 
to send in a report on the subject. As 
might be expected in China, the Secretary 
reported in favor of retaining the archery 
test, stating as a reason that ‘it would be 
dangerous to the safety of the country 
to put firearms into the hands of so many 
young men.’ Of course, the Secretary 
failed to comprehend that it would be 
still more dangerous for the safety of the 
country to give the command of troops to. 
mandarins who are not properly ac- 
quainted with modern arms.” 

We may laugh as we please at the Chi- 
nese Secretary of War, but at Annapolis, 
and on the quarter-decks of our naval 
vessels, are to be found ideas just as 
ridiculous, entertained by men highly edu- 
cated and thoroughly informed, but ab- 
solutely blinded by their fixed deterniia- 
tion not to see and not, if they can preveut 
it, to allow anyone else to see that steany 
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power has changed things in naval affairs 
as well as in other departments of human 


life. 
A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
qetilies and be of general interest. We 
not undertake to answer questions by mail. 

(197) G. H., New Jersey, asks: Can you 
give me a receipt for hardening cast iron 
by heating and dipping in a bath? A.—- 
Cast iron can be hardened by heating, then 
applying prussiate of potash, again heat- 
ing, and quenching in water. Sometimes 
it is advantageous to repeat this operation 
one or more times. 

(198) F. S. F., New York, N. Y., asks: 
What is the best way to temper cones and 
ball races for bicycles for a repairman 
who only makes one or two at a time? 
A.—We should say that the best way 
would be to heat them in a clean coal or 
charcoal fire, carefully and evenly, and 
quench in water, then draw the temper, 
or, if preferred, they can be quenched in 
oil. 

(199) H. C. W., Camden, N. J., asks: 
What is the highest safe speed at which 
a bearing with %-inch balls traveling in a 
circle 18 inches diameter, each ball loaded 
to 350 pounds, could be run, or would the 
speed not enter into the question of safety? 
A.—We referred this question to the Ball 
Bearing Company, Boston, Mass., and 
they reply as follows: “The speed of 
revolution hardly enters into the ques- 
tion of safety in a ball thrust bearing. It 
does, however, very materially affect the 
durability of the bearing, and with a load 
of 350 pounds per ball (which we con- 
sider excessive for %-inch balls) on a 
diameter of 18 inches, we should hardly 
advise your correspondent to run his 
bearings more than two or three hundred 
revolutions per minute.” 

(200) F., Camden, N. Y., asks: How can 
the lead bath used for heating steel pieces 
for tempering be used so as to prevent it 
from wasting away? I have to be con- 
tinually skimming it off on top in order to 
keep it clean. A.—Cover the surface of 
the lead bath with charcoal. 2. What 
solution can I use to prevent rust on arti- 
cles made of steel wire? I cannot use 
vaseline or paint, nor “Manocitin,” nor 
anything of the sort, but would like to 
get hold of something that I can use in 
solution and dip the pieces. A.—Per- 
haps lime-water will answer. Articles of 
iron or steel submerged in water in which 
lime has been dissolved do not rust, and 
when taken from the water and allowed 
to dry the thin coating of lime over them 
prevents rusting, but it is, of course, easily 
brushed off by handling. 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 14. 

Forming Lathes. Mer. Mach.Tool Co., Meriden, Ct, 

Milling Machs. Kempsmith Co., Milwaukee, Wis. 

Ideal Twist Drill Grinder. T. Hall, 853 B’way, N.Y. 

Engine Castings to 2H. P. Finished boilers 
and engines. Grant Sipp. Paterson, N. J. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,.N.Y. 


Patent Soliciting of High Class.—D. Walter 


Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for “ Brief History of Patent 
Legislation.” 
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Commercial Review. 


New York, Saturpay Evenina, Nov. 
BUSINESS SITUATION OF STEAM 
POWER MACHINERY. 

A question now incumbent upon us to 
answer is: “Has the Election resulted in 
a radical change in business for the bet- 
ter?” To this it must be replied, that, in 
respect tc. the engine and boiler market, 
at least, there is nothing as yet which 
suggests an avalanche of trade. If there 
are any sellers who expected, upon en- 
tering their offices on the morning of 
Wednesday November 4th, to find their 
desks covered with orders, they are sadly 
disappointed men; in fact, there is in the 
market a perceptible undertone of disap- 
pointment. But in spite of this, signs are 
manifest of a gradual improvement in 

trade. 

It is not hard to find sellers whose actual 
business is increasing; and the statement 
is of broad application, that while the 
number of contracts actually closed up is 
as yet insignificant, the inquiries tentative 
to future work, and the prevailing opinion 
that business is bound to improve, create 
a hopeful sentiment in machinery. We 
may as well banish from our minds at 
once the idea that trade is going to exhib- 
it itself in a pyrotechnic manner. 

Those who deal in steam machinery 
consider it a slow branch of the market 
to respond to the influences of awakening 
activity. It is now rather early to look 
for results; capital must first be obtained 
by those who intend to buy; and further- 
more, there exists a widespread opinion 
that we must wait until after the holidays, 
and perhaps until spring, before very 
much business shows itself. 

Some new contracts are reported, of 
which it is distinctly stated that they 
were placed on account of the Election. 
We should perhaps look to mills and fac- 
tories for the most important results of 
returning confidence, and an improved 
disposition on their part to purchase 
steam power machinery is acknowledged 
to exist. People who have held back on 
repairs and extensions are beginning to 
show that they are ready to go ahead 
with the work. New enterprises are, as 
yet, in the background. A favorable sign 
mentioned by one house is that a number 
of small buyers—those who want engines 
of 10 or 12 horse-power—are looking 
around with the idea of investing. 

Inquiry among a few of the steam appli- 
ance and specialty men indicates that 
these lines of goods have hardly yet begun 
tc move. One explanation offered for it, 
and which has also been suggested as 
partly explanatory of the sluggishness of 
the engine market, is that buyers are dis- 
posed to avoid expenditures for more 
stock until after inventory time. One 
valve company, indeed, say that there is 
an improvement in business, but that they 
find collections decidedly poor; another, 
that there is some improvement, but not 
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what was anticipated. An advance has 


been made in the prices of wrought-iron 
pipe. 

If the current newspaper reports of re- 
newed activities are swallowed without 
some seasoning of explanation, they are 
likely to convey an erroneous impression. 
Among the multitudinous omens of 
good times heralded by the daily 
press soon after Election was the re- 
sumption of work by a certain engine 
shop in this State. Inquiry at its office 
in this city shows that there has been 
little or no increase in the actual business. 
A Pennsylvania concern, who make en- 
gines and other machinery, were stated 
to haye started up; but in engines, at least, 
things are reported dul! at their local head- 
quarters. Another engine-building estab- 
lishment, situated in Ohio, is said to be 
building eight engines now to one before 
the Election—though we are not aware 
that this has gotten into the daily papers— 
but the purpose, we are told, is to ac- 
cumulate stock to supply the orders that 
are going to come in the future. 

Now, we would not for one moment 
deny the significance of the newspaper 
reports of awakening industrial life. We 
accepted them at once as precursors of 
better times, and as such we still regard 
them. We merely have been trying to 
define the actual status of a single class 
of merchandise, and perhaps it is not one 
which most favorably illustrates the gen- 
Among the reported re- 
establish- 


eral situation. 
sumptions of manufacturing 
ments, only a trifling proportion of the 
engine and boiler shops in the country 
have been included. Again, we speak in 
great measure from the New York stand- 
point, and perhaps our readers in other 
parts of the country may have more fa- 
vorable views to present; if so, we shall 
be glad to hear from them. 

We mentioned in our last monthly re- 
port that the Solvay Process (soda ash) 
Company, of Syracuse, had purchased 
2,300 horse-power of boilers to add to 
their plant. Now comes the very encour- 
aging statement that their business has 
doubled since the Election, that two days 
ago they were 1,000 tons behind in the 
output of their product, that 800 horse- 
power more of boilers is being shipped to 
them, and that they are contemplating 
the purchase of another 800 horse-power. 

Finally may be given one or two of the 
more hopeful business opinions we have 
heard. The selling representative of a 
prominent high-speed engine company 
remarks in substance: “There is no rush 
yet, but prospects are bright, there being 
an excellent inquiry. And in our export 
trade there is improvement. We ship en- 
gines to Japan, China, South America, 
etc.” The following, spoken on behali of 
a steam pump company (we do not at- 
tempt to offer a general statement as to 
the pump market), is philosophical: “The 
results of the Election are felt in this way, 
that enterprises which were hung up till 
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after it are beginning to move. The feel- 
ing is improved, and we are expecting 
business before long; but as yet we have 
no more of it than in the few weeks pre- 
ceding Election. The pump market feels 
an improvement later than some others, 
because it deals with 
which is auxiliary to others. There is not 
a boom, and we are glad that there is not, 
for a boom is not a healthy thing.” 
EXPORTS OF MACHINERY 
from the port of New York of which 
manifests have been given out during the 
week ending November 21st we compute 
at $342,000. The word “machinery” is here 
made to include a number of items which 
were formerly excluded when separately 
listed: e. g., engines, boilers, typewriters, 
sewing machines and pumps. 


Quotations. 
New York, Monday, November 23d. 
Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern............. $12 50 @$13 00 


No. 2 feundry, Northern............. 11 50@ 12 00 
No. 2 plain, Northern.. 


@ 
No. 1 foundry, Southern.. 
No. 2 foundry, Southern............. 1150@ 117 
No. 8 foundry, Southern........... 


No. 1 soft, Southern.......... ~ ae 12 00 
WO. . 11 2%@ 11 50 
Foundry forge, or No. 4Southern .. 10 7 @ 11 00 


Bar Iron—Base- =Mill price, in carloads, on dock; 
common, 1.15 @ 1.20c.; refined, 1.25 @1. 50c. Store 

prices : common, 1. 40 @ 1.50c.: refined, 1.50 @ 1.80c. 

Tool Steel—Ordinary sizes, standard quality, un- 
changed at 6@7c., with some brands perhaps a 
lictle less; extra grades, 11 @ 12c.; special grades, 
16c_ and upward. 

Machinery Steel—Ordinary brands, from store, 
1.70 @ 1.800 

Cold Rolled Steel Shafting— Base size in carloads, 
about 2i4c.; 2%c. for smaller quantities from store. 

Copper —C Carload lots, Lake Superior ingot. 1116: 
clecerolytic, 1114 @ 118¢c.; casting copper, 11144 @ 
114 

Ae Tin—ForSand 10-ton lots. 13.00@ 13.10e., f.0.b. 

Pig Lead—In carload lots, 2.9714 @ 3.0°¢.. f. o. b. 

Spelter—In correes lots, New York delivery, 
4.15 @ 4.25¢e., f. 0. b. 

Antimony—Cookson’s, 74 Hallett’s, 644 
@ 6144 @ 

Lard Oil—Prime city, present make, commercia] 
quality, in carload lots, 42 @ 45c. 
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Manufactures. 


D. J. Ames, of Philmont, N. Y., is to erect an ad- 
dition to his needle factory. 

At Owensboro, Ind., a new cellulose factory is to 
be built at a cost of $150,000, 

F. Blumenthal & Co.'s plant at Wilmington, Del., 
is to be considerably increased. 

It is the intention of Mr. 
don, Vt., to erect a machine shop. 

Mr. W. HL. Pelkey, Fair Haven, Vt., 
new machine and blacksmith shop. 


Will Johnson, of Bran- 
will build a 


Eaton Rapids, Mich., will erect and thoroughly 
equip a lighting plant at a cost of $30,000. 
An annex, 40 x 100 feet. is being built at Stern- 
bergh & Son's rolling mill, Philadelphia, Pa. 
Jonas & Co., Minotola, N. J., will probably soon 
commence the erection of another glass factory. 
The Franklin & Megantic Railroad Company pro- 
pose building an engine house at Carrabasset, Me. 
American and Morris streets, 
is to build a pianing mill, 45 x 55 


George Brouse, 
Philadelphia, Pa., 
Teet. 

H.&S. Z. Kalbach, Lebanon, Pa., will erect a 
bicycle factory, and place new and improved ma- 
chinery. 

William Estey. Laconia, N. H., is putting up a 
building on his property to be used as a brass 
foundry. 

At Chester, Pa.. the Consumers’ Ice Company 
contemplate enlarging the capacity of its ice mak- 
ing plant. 

It is said that a factory is about to be erected by 


a class of work | 
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Sterling, Welch & Co. on East Prospect street, 
Cleveland, O. 


Mr. Wm. Ross, of Sarnia, Canada, contemplates 
a factory to manufacture a wooden frame bicycle 
in that town. 


The Columbia Rolling Mill Co., Columbia, Pa.,. 
are making large improvements, and will install 
new machinery. 


The National Chuck Company are to occupy a 
flve story brick factory at 116-124 Pearl street, 
Brooklyn, N. Y. 

Andrews & Co., Ald, Mass., are to erect a new 
building on Bartlett street, that town, for manu- 
facturing purposes. 

Lay & Balcom Manufacturing Company, Port Al- 
legheney, Pa., will install machinery for manufac- 
turing woodenware, 


It is reported that a factory is to be built at Le- 
mont, Ill, to engage in the manufacture of agri- 
cultural implements. 

The Mt. Clare shops of the B. & O. R. R., at Balti- 
more, Md.. are to be rearranged and considerable 
new machinery installed. 


John Campbell is about to build a two-story brick 
and stone mill building. 40 x 100 feet, at Frankford 
Junction, Philadelphia, Pa. 

The Indianapolis Abbatoir. Indianapolis. Ind., is 
building an addition to its plant, which will con- 
tain all modern appliances. 


The Fore River Engine Company, East Braintree, 
Mass., is to erect a plant suitable for building 
yachts of 100 feet water line. 


Thomas West. proprietor of the Wyoming Valley 
Knitting Mill, Plymouth, Pa..will build an addition 
to his mill on Shawnee avenue. 


The New Wilmington (Pa.) Electric Light Com- 
pany will install a large amount of new machinery, 
including new engine and dynamo. 

Alexander Lynes is to put a new boiler into 
his mill on Hunnewell street, Natick, Mass. It will 
be placed in an addition to be built. 


The Merchants’ Warehouse Company, Dubuque, 
Ia.. capital 500,000. will erect several large elevators 
and equip same with modern machinery. 


The New Butler & Pittsburgh R. R. have secured 
asite on the Allegheny Valley Road, Pittsburgh, 
Pa., on which to erect car and repair shops. 

A wire mill will be erected at Norristown. Pa. 
Mr. J. F. Jaquith, of Philadelphia, Pa., is inter- 
ested and will erect a factory in that city also. 


It is expected that a glove factory will be built 
at Lvons. N. Y., in the near future. Mr. Samuel 
Roe, of Elbridge, N. Y., is interested in this enter- 
prise. 

Plans have been submitted forthe mill to he 
erected at Cooper Hill, Col.. by the Carbon County 
Company. The machinery will be inclosed in a 
building 60 x 64 feet. 

The Mathieson Alkali Company, of New York 
city, is to build a large factory at Niagara Falls, 
N. Y., in which to manufacture caustic soda, by 
the new electrical process. 

The Split Pulley Works, Chattanooga, Tenn.. are 
contemplating the rebuilding of their plant, which 
was burned several months ago. It will probably 
be in operation by January 1st. 

The refining capacity of the plant of the Stand- 
ard Oil Company at Constable Hook, N. J.. is soon 
to be greatly increased, if not doubled. Work has 
already begun on the new buildings. 

The Friction Pulley Company, Sandy Hill, N. Y., 
are building an addition to their machine shop. 
104 x 40 feet and two stories in hight, and an ad- 
dition to their foundry of 30 x 40 feet. 

W. A. Haines, Ft. Fairfield, Me., has his new mill 
on the Fisher brook up and enclosed. It is a large 
building. Mr. Haires intends to put in a planer 
and various other kinds of machinery. 

The Golley & Finley Iron Works, on the south- 
west corner of Main and Eureka streets, Lima, 0., 
manufacturers of drilling and fishing tools and 
boilers, were destroyed by fire recently. 


Marcott & Hayes, Randolph, Vt., are building a 
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new grist mill, with the idea of putting into the 
old mill machinery for making inside h -use finish- 
ings and doing some other custom work. 

Messrs. Francis Frost & Co., of Toronto, paint 
manufacturers, contemplate erecting a three story 
factory at Niagara Falls, N. Y. It will be built of 
brick and iron, and will cost about $15,000. 

The York Card & Paper Company, York, Va., has 
increased working hours and employed more men. 
They will at once erect a four-story addition, em- 
ploying 350 more men, making a total of 660. 

West Bay City, Mich., will erect 
Im- 


Carpenter & Co., 
a saw mill to replace one recently burned. 
(Continued on page 37.) 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
aline. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
Had aper will give two free insertions under this 

eading to those in want of positions. The adver- 
ome A to sated aspace of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Mech’! d’ftsman wants pos. Box 181, Am. Maca. 


Help Wanted—Good pay for leisure hours. Geo. 
W. Lord, Philadelphia, Pa. 


Competent draftsman wants position; 10 years’ 
experience; references. Box 170, AM. MACHINIST. 


Draftsman, technical graduate, exp. in shop and 
drawing room,wants position. Box 178, Am. Macn. 


Experienced mechanical draftsman wants posi- 
tion; best references. Box 182, AMER. WACHINIST. 


Wanted—Position by foreman bciler maker; make 
estimates; a hustler. Address Box 183, Am. Maca, 
Wanted 
Calipers; 


Reliable men to sell the ‘* Columbia” 
liberalcom. E. G. Smith, Columbia, Pa. 


Wanted—Pos. as foreman boiler maker: has had 
large exp.; a hustier; A l refs. Box 185, AM. Macu, 


Wanted —An up-to-date boiier maker on marine 
work to act as foreman. Address Phoenix Iron 
Works, Port Huron, Mich. 


A first-class pattern maker wants position; a 
young man with experience on machine tools. etc. 
Box 154, AMERICAN MACHINIST. 


Wanted— Position as gen’! foreman by thorough 
machinist; experienced manager, piece work and 
prices and estimates. Box 175, AMER. MACHINIST. 


A technical graduate with 10 years’ shop and 
drawingroom experience, would like a pos. as ass*t 
sup’t with growing concern, Box 165, AM. Mac. 


Machinist and draftsman, 28, 14 years’ general 
experience in shop, outside work, engines, “boilers 
and elevators wants position; references; able to 
take charge. Box 176, AMERICAN MACHINIST. 


Mechanical engineer wishes to change: qualified 
in managing help, 15 yrs.’ exp. as machinist and de- 
signing of marine & stationary engs.. power plants, 
general and special machy. Box 159, AM. Macu. 


Reliable draftsman, quick and neat, 9 years’ 
drawing room and shop experience, college educa- 
tion, speaking English, German, some French, de- 
sires change; good refs. Box 184, AM. MACHINIST. 


Gun and locksmith wanted in a Montana city? 
must be a first-class mechanic. thoroughly experi” 
enced and a man of deeds, not words; give experi” 
ence, age, referentves and wages wanted. Address 
L. G., AMERICAN MACHINIST. 


Wanted—By an up-to-date mac hinist who has 
had 20 years’ experience, situation as foreman or 
assis'ant superintendent; has had experience in 
handiing men with good results; best of reference. 
Box 152, AMERICAN MACHINIST. 


Assaver and Draftsman—Position open West for 
an energetic technical graduate, as assistant engi- 
neer to manager: great variety of work outside 
and in office; give references, age and experience. 
Address L. G., AMERICAN MACHINIST. 


Foreman would like to correspond with Corliss 
engine builder whe wants foundry foreman; expe- 
rienced in all branches of the business; good refer- 
ences; will pay personal visit if desired; write for 


particulars. Box 160, AMERICAN MacuINIstT. 
Supt., 17 years’ exper.; 5in ch’g tool and gauge 


reoms, 8 supt., Corliss engs.. gen. machy., inter- 
changeable wk., ingenious, foundryman, designer, 
advanced pusher, 34. married, temperate. will 
change December 1. Box 153, AMER. MACHINIST. 
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Wanted—Position as foreman or superintendent 
with cycle manfg. company; good designer and 
d’ftxman und extensive mechanical abilities, latest 
methods for producing at lowest costs; 18 yrs.’ exp 
in gen. tool work; Al refs. Box 158, Am. Macn. 


* Wanted—Position as ‘superintendent of bicycle 
manufactory; 19 years’ experience: practical ma- 
chinist and tool maker; can design tools, jigs, ete.; 
also have had large experience building type- 
writers, etc. Address Box 150, AMER, MacuINIsT. 


Wanted—A technically educated steam engineer 
experienced in designing, se ling and erecting 
ower and lighting plants. Appiicants will kindy 
orward «utline of exp. a’ drefs.,asenly those with 
records will be considered. Box 156, AMER. Macu. 


Position wanted as superintendent or manager: 
thorough mechanic, 15 years in business for bim 
self; knows how to systematize and produce work 
cheaply; can bring about $15,C00 per year in new 
work. Address Machinist, care AMER. MACHINI*T. 


An experienced engineer is open to engagement 
where ability and well-directed push can be made 
advantageous to both parties; refers to many well- 
known engineers; graduate f Cornell: member of 
American Society of Mechanical Engineers. Ad- 
dress Box 174, AMERICAN MACHINIST 


! Sit. wanted by an energetic American as master 
mechanic with a manfg. concern having own ma 
chine repair shop: technically educated: experi- 
ence, 3 years drawing room, 34% years mach. shop: 
familiar with factory and mill work: present sit. as 
master mechanic, 24 years. Box 172, Am. Macn. 


The undersigned would be pleased to *orrespond 
with manufacturers requiring the service of a hus 
ling superinvendent of practical abilities and ex 
tensive experience in the manufacture of dynamos, 
motors and gener | machinery; salary or contract 
acceptable; prefer the latter. Box 180, Am. Macn, 


f Wanted—Paper maker in large paper mill; thor 
ough'y competent paper maker to assume entire 
charge of mill. Only those need apriy who have 
held similar positions and had extended practical 
experience in the control of men and expert in the 
running of paper machinery, with full particulars. 
by mail only, P. M. Remiugton Bros., 309 Broad 
way, New York. 

Wanted Superintendent, by alarge manufactur 
ing company near New York, athoroughly capable 
man to assume entire charge of adepartment at its 
works. Only one possessing energy, executive abil 
ity and experience in organizing and maintaining 
a large force of employés need apply, with full 

articulars and references, by mail only, ** Ability,” 

emington Bros., No. 309 Broadway, New York. 


A practical machinist and foundryman now hold 
ing position as general supt. with a company em 
loying 400 men, desires to make a changezis er 
ectly familiar with modern mach. shopand f’ndry 
practice; makes mixture of iron for cupeia from 
analysis: go d reasons for desiring a change. and 
desires to correspond with some company wanting 
a practical superintendent. Box 173, Am. Macu. 


Owing to a consolidation of business, a success- 
ful mechanical superintendent will be at liberty 
Junuary Ist. Experienced in general shop anc 
business management, costs, interchanzeabie 
work, tools. gauges, etc.; also general machinery 
and brass and iron work for steam, gas and water: 
strictly temperate and reliable; eight years in 
present position. Add. Box 168, Amer. MACHINIST. 


A thorough machinist, age 36, who has been en- 
gaged in the machineand foundry business, desires 
to connect himself with some reliable firm where 
ability and push will count; well up in modern 
shop methods and management; can handle men. 
make drawings, solicit business, make contract» 
or handle correspondence; can give unqualified 
references as to character and ability. Box 179. 
AMERICAN MACHINIST. 

Representatives for New York and Chicago 
Wanted—Two thoroughly competent solivitors te 
represent and advocete work for a machine shop 
(cap. 250-300 hands) that is equipped with the finest 
modern implements and prepared to do general 
machine work, especially in the line of automatic 
machinery, labor-saving machines, tools, » ork of 
precision, ete., under contract or regu'ar shop 
rates; must be practical men with unlimited expe- 
rience and able to give estimates; only A lmen 
with A lt referenc: s need apply. Address Box 177, 
AMERICAN MACHINIST. 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 

wers addressed to our care will be for 
warded, 

Cheap 2d h'd lathes & planers. York,Clev’d,O. 

Calipers & Gauges. F. A.Welles, Milwaukee, Wi ' 


Engine castings, 246 x 3inches, complete, $5.00, 
Box 105, Millington, N. J. 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers. 
drills, millers, screw machines, ete. Call, or get 
list 17 B. The Garvin Mach. Co.. 440 Canal st., N.Y 


Wanted—An Idea. Who can think o some sim. 
le thing to patent? Protect your ideas; they may 
ring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 


$1.800 prize offered to inve ntors. 
CURTIS, 


h 
Wind, Steam or Horse Power. 
We offer the 7 
WEBSTER jiorstrower 
GAS ENGINE 


For $150, less 10 per cent. dis 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made ip 
lots of 100, therefore, we cap 
make the price. Boxed for 
shipment, weight 800 pounds 
Made for Gas or Gasoline. 


te” Write for Special Catalog 
WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO 


Columbia University 
in the City of New York. 


SCHOOL OF 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE, 


Four years’ undergraduate courses and spec- 
ial facilities for graduate work in all departments, 
Circulars forwarded on application to the Secre- 
tary of the University. 


Automatic Solid Die Bon 


THREADING 
MACHINES. 


Two Styles. four Sizes 
Send for Catalogue “A.” 


WEBSTER & PERKS TOOL Co 
Cor. Spring and Monroe Sts., 


SPIRIT 
LEVELS. 


Light, strong, accurate, wide face, nickel- 
lated. A wise mechanic will buy no other. 
of tools on application, 


SAWYER TOOL CO., 


ATHOL, MASS. 


(Continued from page 30.) 
proved lumber manufacturing machinery, engine, 
pumps, etc., at a cost of $45,000, will be installed. 

The West Side Water Company has been organ 
ized at New Castle, Pa., by Stewart Thompsen and 
Henry Wettich. They intend to build a plant of 
the most improved type, and will place machinery 

The United States Seamless Tube Company, or 
ganized by some of the members of the National 
Tube Works Company, McKeesport, Pa., bas plans 
prepared for the erection of a new plant at that 
place. 

Work will soon be commenced on the construe- 
tion of the plant of the Chicago Rolling Mill Com- 
pany, Chicago, Ill. Several acres of ground at Chi- 
cago Heights will be covered by the buildings and 
yards. 

The firm of Rumsey & Co.. of Seneca Falls. N, 
Y., will increase the capacity of their pump and 
fire apparatus plant at once. The buildings are to 
be enlarged and new and improved machinery 
added. 

Messrs. Walker & Baindley, of the Erie Specialty 
Co.,, Erie, Pa., intend to erect an additional story 
io their factory. When completed this addition 
will be equipped with new machinery at a cost of 
$10,000. 

The Glen Willow Ice Manufacturing Company, 
Philadelphia, Pa.. will improve its plant. A one- 
story brick addition, 41 x 114 feet, to the present 
building will be erected, and a 10C€-ton ice machine 
installed. 

The New England Knitting Company is erecting 
a large dye house at Winsted, Conn., and C. F. B, 
Berdig, of New York city, is building a factory at 
the same place, for the manufacture of silk cords 
and tassels 

The Murch. Davis Cycle Manufacturing Company. 
Chicage, has been incorporated to manufacture 
eycles. A large plant will be erected and thor- 
oughly equipped to manufacture high grade wheels; 
$100,000 capital, 

Building Inspector Spencer to day issued a build- 
ing permit to J. J. Hogan, proprietor of the Hogan 
Nail Company, Erie, Pa., for an addition to the 
factory on Cascade, between Seventeenth and 
Eizhteenth streets. 

The Briggs Carriage & Car Company, Amesbury, 
Mass., one of the largest concerns of the kind in 
New England, is arranging to start up its works 
immediately. Workmen have been put at work 
enlarging the plant 

Joseph A. and ©. A. Baker, Philadelphia, Pa., and 
W.S. Williams, of Beverly, N. J., are the incorpo- 
rators of a new sugar refinery which is to be built 
at Camden, N. J. Machinery of the most improved 
type will be installed. 

The Crown Cork & Seal Company is erecting a 
large building at Girard street and Guilford avenues 
Baltimore, Md. The building with machinery will 
cost about $50,000. Mr. Joseph Friedenwald is 
president of the concern. 

In our issue of October Ist we published an item 
to the effect that the Reners Drop Forge Co., Ke- 
vere, Mass., would erect an addition to their plant 
This name should have been given as the Revere, 
not Reners, Drop Forge Co, 

Wilson Bros., Louisville, Ky., composing the 
Greenup Milling Company, have decided to rebuild 
their flour mill recently destroyed by fire. It will 
be a 50-barrel mill and will be equipped wtth the 
latest improved machinery 

The plant of the Boston Bridge Works, situated 
on Sixth street, East Cambridge, Boston, Mass., 
was totally destroyed by fire, entailing a loss of 
about $150.000. The company will rebuild. New 
machinery will be installed. 

The Mountain City Mills, Chattanooga. Tenn., 
will soon close down to make extensive improve- 
ments on their plant. The machinery will be thor- 
oughly repaired and a large addition made to the 
present capacity of the mills. 

A machine shep is being erected on Marginal 
street, near Jeffries st eet, East Boston, Mass. It 
is 75 x 136 feet, and will give employment to about 
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60 men, making a specialty of marine work. The 
shop is being built by J. H. Long, Fort Hill square. 

A. J. Chase & Son, of Sebec Station, Me., have 
the frame for their steam mill up and neariy cov- 
ered. The main building will be 24 x 100 feet with 
an annex 30 x 30. The engine house will be 24 x 30. 
There will be a saw mill, grist mill and a rotary 
saw mill for large lumber. 

The Walker & Pratt Manufacturing Company, 
which now has its foundry on Galen and Main 
streets, Watertown, Mass., has purchased another 
large tract of land near the rubber works, and in- 
tends to build a model stove foundry there, in- 
creasing its present capacity largely. 

A company composed of David Blackley, John 
Hoodless. J. H. Tilden, C. 8. Cochran, Ald. Brown 
and Dr. Clark has been organized to manufacture 
bicycles, under the style of the Excelsior Bicycle 
Co., and will locate in the old Burns-Robinson 
building, Mary street, Hamilton, Ont. 

At the annual meeting of the shareholders of the 
Saw Biil Lake Gold Mining Company, recently held 
at Hamilton, Canada, it was decided to at once se- 
cure stamp mills and other mining plant; also a 
saw mill to cut their own lumber. Mr.J. H. Tilden 
was elected president and H. N. Kitson secretary 
and treasurer. 

The Hendey Machine Co., Torrington, Conn., are 
contemplating running their new shop building by 
electricity. They have not yet decided what sys- 
tem they will use, but are looking into the subject. 
They have installed their new 100 H. P. boiler and 
are to put in a new large engine and dynamo. 
Their power plant is to be reorganized. 

A new electric manufacturing company, which 
will make electric pumps, motors, propellers with 
rudder combinations for pleasure boats, grapho- 
phones, electric fans and batteries for power and 
other purposes, is to immediately erect a plant in 
East Braintree, Mass. New machinery for the 
manufacture of the same is to be installed. 

Mr. H. Peck, of New Westminster, British Col- 
umbia, has secured a site and will at once com- 
mence the erection of a new iron works in that 
city. The erectingshop, machine shop, blacksmith 
shop and foundry will each be 2314 x 66 feet. The 
whole will be steam heated and lighted by elec 
tricity. The main building wiil have a traveling 
crane, 

The Berlin Iron Bridge Company, of East Berlin, 
Conn,, are putting up a new machine and black- 
smith shop for the Robert Palmer & Son Shipbuild- 
ing Company, of Noank, Conn, The same com- 
pany are furnishing a rolling mill for the Rome 
Brass & Copper Company, of Rome, N.Y. Also a 
new power house for the Plattsburgh Light, Heat 
& Power Company, of Plattsburgh, N. Y 


A A A 
New Catalogs, 

‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x 12", 6'x9" and 3%'x6’. 
We recommend the 6' x9" size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

Mason & Mason Co., Chicago, Ill, send us a cat 
alog containing illustrations and descriptions of 
the Soudan,’ Nile’ and Pyramid” bicycles. 
It is 544 x 73% inches. 

Hamilton Machine Tool Co., Hamilton, O., send 
us a catalog containing illustrations and desecrip- 
tions of various styles and sizes of drill presses. 
The catalog is 644 x 914 inches. 

The Phoenix Iron Works, Cleveland, O., send us 
an illustrated catalog of cranes (driven both by 
steam and belt-power), crab winches, turntables, 
etc. The catalog is 644 x 944 inches. 

The Old Fort Mfg. Co., Fort Wayne, Ind., send us 
catalog for 1896-97, containing illustrations of wood 
bicycle rims, guards, handle bars, ete , manufac- 
tured by them. The catalog is 344 by 6 inches. 

The Garvin Machine Company, New York, send 
us a catalog containing illustrations of various 


(Continued on page 39.) 


.- IMPROVED .. 


[15-inch Hendey Shaper. 


Latest Improvements. 
Useful Attachments. 
Strong and Powerful. 


---FOR... 


Die Work, Tool Room or General Shop Work. 


AaAAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 


| | 


This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine 
and delicate. SEND FOR CIRCULAR. 


THE HENDEY MACHINE Co. 
TORRINGTON, CONN. 


Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 


CHAS. CHURCHILL & CO., London and Birmingham. 
European ) scHycHARDT & SCHUTTE, Berlin and Vienna. 
EUGEN SOLLER, Basel, Switzertand. 
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- MAKERS OF... 


« Fine Machine Cools. = 


Complete Haste furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Small 
for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 
England—Buck & Hickman, 28) Whitechapel rd., London, E.; ¢ “bas. Churchill & Co., Ltd., London and Birming- 


ham. France—F.G. Kre utzberger ; Fenwick Freres & Co. . 21 Rue Martel. Paris 
Chicago—42 and 44 8, Clinton st. Boston—281 Franklin st. New York—1% Liberty st. 


Finest Machine Relieved Taps and 
Adjustable Tap Wrenches 


SCREW PLATES, DIES, &c. 
SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS., U.S. A. 


Standard Books on boks on STEAM BOILE RS. 


FORD Send for Circular. 
THURSTON . ee 5.00) 


JOHN WILEY & SONS, 
53 East Tenth Street, NEW YORK CITY, 


o—\ 
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in various sizes 
from 9 in. to 15 in. swing, in various lengths, both engine 
and speed lathes. Our designs are the latest, while the 
workmanship, material anc finish are of the highest order. 
Our catalogue will tell you all about them, as well as 
of our planers, shapers and other tools 


SEBASTIAN LATHE COMPANY, 


117 & 19 Culvert St., Cincinnati, Ohio, U.S. A. 


DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST.,N.Y. STAR LATHES 
kkk 
;, Foot Power Screw Cut- 
book, amd caw counts, ting, Automatic Cross 


Send for Catalog B. ‘ 
Se Seneca Falls Mfg. Co. 
é “ols 687 Water St.,Seneca Falls,N.Y. 


'96 THE NEW JENKINS '96 

S the Perfection of Joint Packing. Instantaneous, 

~ Does Not Squeeze Out and not necessary to 

follow up joint. We guarantee it to last for years 

on any and all pressures of steam or any kind of 

joint where packing is required, Does not rot, burn 

or blow out, therefore the best for all purposes, 
Call for and insist on having '96 JENKINS ’96, 

stamped like cut. . 


JENKINS BROS., New York, Phila., 


Ress. dome aff potent > he Ting 


“WORCESTER, MASS. 


Seno For 


THE BEST POWER HAMMERS 
BRADLE 
2 sizes in Helve, Dpsight and 
Strap Styles. 
Send for Printed Matter. 
The Bradley Company 


Syracuse, N. Y. 


(Continued from page 38.) 
kinds of machinery used, especially in the manu- 
facture of bicycles. The catalog is 5 x 6% inches. 

We have received from E. G. Smith, Columbia, 
Pa., two small pamphlets devoted to the illustra- 
tion and description of * Columbia" Vernier cal- 
ipers, micrometers, rules, ete. They are 34g x6 
inches 

Goodell Bros. Co., Greenfield, Mass., send us 
their Catalog No. 1, which contains illustrations 
and descriptions of hand drills, drill chucks, ratchet 
braces, and other tools used by machinists. Stand- 
ard size, 6x9 inches, 

Hendey Machine Co., Torrington, Conn,, send us 
a catalog for 1896, which contains illustrations and 
descriptions of lathes, shapers, planers, ete, The 
catalog also contains a telegraphic code for use in 
ordering from them, It is 6.x 944 inches 

We have received from the E, Horton & Son Co, 
Windsor Locks, Conn., catalog devoted to the 
illustration and description of lathe and drill 
chucks made by them. These chucks are made in 
various styles and sizes, The catalog is 444 x 714 
inches 

The Geometric Drill Co.. New Haven, Conn.,, 
send us catalog illustrating and describing their 
system of geometric boring and turning, together 
with price-lists of tools used for this purpose, and 
made by them The catalog is standard size, 
6x9 inches 

The Champion Rivet Co., Cleveland, O., have is- 
sued asmall pamphlet entitled “Scientific Facts 
About Rivets.” which contains the results of va- 
rious tests of rivets, such as pulling and bending, 
The pamphlet will be useful to those interested in 
the subject, and is 5 x 744 inches, 

We have received from the Automatic Friction 
Clutch Company, Erie, Pa., a catalog containing 
illustrations and description of the Automatic 
Friction Clutch and Cut-off Coupling manufac- 
tured by them, It contains sectional views of the 
different parts of the clutch, and is 44 x 6 inches 

The Carborundum Co., Niagara Falls, N. Y., send 
us catalog containing description of carborundum, 
an abrasive material, the above company being the 
sole manufacturers of it in the United States, and 
which can be used in almost all kinds of polishing 
and grinding machinery, The catalog is 644 x9 
inches, 

The St. Louis Iron and Machine Works, St. Louls, 
Mo., send us catalog giving illustrations and de- 
scription of the “Heavy Duty St. Louis Corliss 


Engine,’ built by them Exterior and interior 
views of the shop, in which these engines are built, 
are given, and the catalog is standard size, 6x9 
inches 


We have received 1996 catalog of L. Best, 45 Vesey 
street, New York City, which contains illustrations 
and descriptions of various kinds of polishing and 
grinding machinery, particularly those machines 
made by the Sterling Emery Wheel Co., for which 
company Mr. Best is New York selling agent. It is 
6 x 914 inches 

We have received from the Sipp Machine Works, 
Mill street, Paterson, N J., a catalog devoted to 
the description and illustration of small engines 
and boilers, model locomotives, ete. The catalog 
is standard size, and is mailed on receipt of ten 
cents, this amount being refunded on first order 
amounting to one dollar 

Ranken & Fritsch Foundry & Machine Co., St. 
Louis, Mo., send us a catalog devoted to the illus- 
tration and description of Corliss engines manu- 
factured by them. It contains excellent half-tone 
pictures of several of these engines now in use, 
and also engravings of the diffecent parts of en- 
gines. The catalog is standard size, 6 x 9 inches, 

Baker Bros., Toledo, 0., have sent 18 “ catalog 
No. 3,° which contains illustrations and descrip 
tion of the Colburn key-way cutter. Excellent 
half-tone pictures, also samples of work done on 
the machine, together with engravings showing 
the mechanism of the cutter are given. These ma- 
chines are made in different sizes, and a list of 
users of them with testimonial letters are given. 
It is standard size, 6 x 9 inches. 
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Plain vs. 
Machines. 


— gv NLESS you have spiral work 
ere IJ é or worm gearing to do, buy a 


Plain Miller—because 


> pie Ist, Tt is simpler and costs less than a 
universal machine. 


q <4 
24, stronger because of its simplicity. 
ce (| 3d, Tt will do more work because of its 


greater strength. 
C6S We can strongly recommend our 
J Plain Millers because they possess all 
| (,| the elements of successful machines. 
S| ¢ They have abundant driving power and 
a sufficiently strong frame-work to take 


. ~—. heavy cuts without shaking all to pieces. 
( qv At the same time they can be so quickly 


| ( adjusted and manipulated that the oper- 
2 |} ¢ ator delights in making the machine 
hustle. 


Here we can point out but few of the work-producing features, viz.: 


Large number of spindle and feed speeds. 
Changing the direction of table feed from the front of machine. 


Quick return to table. 
Overhanging arm braced to knee. 


Our new Catalogue just published will interest you and explain fully. 


Che Cincinnati Milling Machine Zompany, 


Specialty: Milling Machines, Cincinnati, Obis, UW. $. A. 
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Milling Machines, 


Eight Sizes, Weighing From 1000 to 4500 Ibs, 


DESIGNS UP-TO-DATE, 
QUALITY THE BEST. 


Send for information specially interesting to 
all Machinists and Bicycle Manufacturers. 


KEMPSMITH MACHINE TOOL CO, 


MILWAUKEE, WIS., U. S. A. 


CU TING 


OFF 


MACHINES, the Latest and Best. 


HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, ee 


nglish A 
London and Birmingham. 


German Agents: 
Schuchardt & Schutte, 
Berlin and Vienna. 


Miner & Peck Mfg. Co., New Haven, Conn. 
SEND FOR CATALOCCUE. 


ESTER MACHINE SCREW CO 


Manufacturers of Set, Cap & 
“Machine Screws, Studs, etc. 


THE WATERBURY 


FARREL FOUNDRY 
AND MACHINE CO, 


Waterbury, Conn., 


U.S.A BUILDERS OF 


MACHINERY 
FOR MAKING 


SILVERWARE 


@TEEL TUBE, BICYCLE PARTS, BRASS GOODS, STEEL GOODS 
AND HARDWARE, 


Roots’ Force Blast 
Rotary Blower. roundcies, smith 


Shops, Pneumatic Tubes, Ventilation, Etc. 


Slow Speed, Positive Blast, Perfectly Balanced. 
Best Mechanical Construction. 


P.H. & F. M. ROOTS CO., Manufacturers, 
CONNERSVILLE, IND. 
NEW bey OFFICE: 109 Liberty Street. 


. B. STEWART, 


2 writing please mer 1 this pape 


PUNCHES , SHEARS, 
HAND BLOWERS. 
Forces, ETc. 


‘BLACKSMITH - 
TOOLS 


New York, 
26 


UNEQUALLED Cortlandt 
EFFICIENCY, DURABILITY 
MINIMUM POWER, 


BurFraco,ny. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Price List Free by Mail. 


PUFFALO FORGE Co. 
BuFFALo, NY. US.A. 


Street. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOHNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK. 


HW. JOHNS MFG.CO, 


i 87 MAIDEN LANE, 
NEW YORE 


CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 


SEND FOR CATALOCUE. 


2343 & 2345 
Callowhill St., 


| PHILADELPHIA, PA. 


MARIS BROS., 


BLOW YOUR TURTEVANT 
CUPOLA .WITHA.. x BLOWER. 


Send for Catalogs. 


B. F. STURTEVANT CO. 
New York. Philadelphia. 


Boston. Chicago. London, Eng. . 


RADIAL ORILLS 


72 7476| 313-315. 
317 WEST 
PLUM ST “SECOND ST 


CINCINNATI. 


Rotary Slitting Shear 


New, Heavy and specially adapted 
for slitting or trimming iron or steel 
plates up to '4 thick,.% 


A A A 


DETRICK & HARVEY MACH. CO. 


BALTIMORE, MD 


Flather New Patent Taper Attachment 


Accurate. 

Easy ald quick to operate. 

No backlash or Jost motion. 

All changes can be made from front of lathe, 


THE BEST. 
FLATHER & COMPANY, - NASHUA, N. H. 


16” Lathe with 
Taper Attachment. 


| 
| BOILER COVERINGS 
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BROWN & SHARPE MEG. CO. PE 


MACHINERY ano TOOLS. 


NEW EDITIONS. — 
Practical Treatise on Gearing. 


156 Pages, 6in. x 9 in. 
Price, Cloth, $1.00; Cardboard, 75c. 


Formulas in Gearing. 


82 Pages, 6 in. x 9 in. 
Price, Cloth, $2.00. 


> — 


NEW YORK OFFICE, 136 Liberty Street, Room 507. 


BUILT BY 


FirieLp Toot Co. 


LOWELL, 
MASS. 


PHOTOS, DESCRIPTION 
AND PRICE SENT ON 
APPLICATION. 


CHICAGO OFFICE AND STORE, 23 South Canal Street. 


WARNER & SWASEY,: 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


PEDRICK & AYER CO., Philadelphia, P Pa. 


MANUFACTURERS OF 


Richards Open Side Planers. 


in sizes from small shapers to 12” 42” 
regular, or made special to suit requirements. > 
Their merits endorsed by over 100 users. Special 
catalogue of ap lications. 

MANNING, MAXWELL & MOORE, 
2 Sole Sales Agents. 111 & 113 Liberty St., New York. 


©) 424 TELEPHONE BUILDING, | 60 SOUTH CANAL STREET, 
PirrssURGH, Pa. ILL, 


Stuart’s Patent Zompression Wedge Coupling. 
REQUIRING NO KEYS. 


Have successfully stood the test for 9 years and are still being shipped 
on trial, or money returned if you want it. All sizes kept in stock. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


CUILD GARRISON, 


Kent Ave., cor. S. 10th St., BROOKLYN, WW. Y. 


VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


HE Pans that are used in «¢ HOPPES ”’ Feed 
Water PURIFIERS Look like the Cut. . 
“Catch on to the shape.” They Keep Boilers 
Clean and free from Scale, The mud can’t get 
away. The scale forms on the underneath surface, 


Wanted— An [dea 


our ideas; they may bring you wealth. 
Write JOHN WEDDERBURN & CO., Patent Attor 


neys, Washington, D C., for their $1,800 prize offer 
and list of two hundred inventions wanted. 


Fine Grade Drop Forgings. 


WYMAN &(,0RDON, 
WORCESTER,MASS. 


BORING 4% 
=TURNING 


MILLS, 


H. BICKFORD, 


Catalog D tells more about it. FREE. THE HOPPES MFG. CO., Springfield, 0. 


LAKEPORT, N. 


JONES & LAMSON MACHINE COMPANY, SPRINCFIELD, VT. 


FLAT TURRET LATHE. 
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